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The  development  teat  plan  for  Dyna-Soar  (step  I)  program  is  contained  in 

Document  D2-5697-16  vhich  Is  composed  of  four  volumes: 

Volume  II  Development  Test  Plan  -  Design 

Volume  IV  Development  Teat  Plan  -  Qualification 

(Not  released  to  the  Air  Force) 

Volume  y  Development  i>er-t  Plan  -  Acceptance  (Functioned) 

Volume  VI  Development  Teat  Plan  -  Design  Integration 

Volume  II,  "Development  Test  Plan  -  Design"  Lj  :rab;  .Ittoc.  is  co:  ...■litre-.'' 

.jaiu :  r(l)'.  or  f.;~  .  of  ..crl;,  J;ju'c  '.bQh,  r^v.o  foar  (btj;.'  1), 

"rvlXt  .21.-C2-2,  batvd  &  fa:  harp  1562, 

Test  Brief  Numbering 

Briefs  for  tests  to  be  conducted  by  Boeing  are  numbered  in  sequence  vithin 
each  numbered  section.  The  numbered  sections  are  basically  consistent  with 
t  i  Dyna-Soar  Program  Elements. 

Subcontractor  tost  briefs  follow  in  each  section  and  are  numbered  61,  S2, 
etc.  Other  agency  tests  will  follow  subcontractor  tests  and  will  bear 
appropriate  prefix  letters .  They  will  also  be .  numbered  in  sequence  within 
each  numbered  section  of  the  document  (i.c.,  NASA  1,  RASA  2,  etc.). 

Associate  Contractor  plans  ore  not  within  the  scope  of  this  document. 


Rote: 


It  is  anticipated  that  chruv.cs  in  the  planning  schedules  shown  in 
this  document  will  have  negligible  effect  on  program  milestones. 

When  the  document  13  revised  for  reasons  of  significant  chan  ;es  to 
the  scope  or  technical  approaches  to  Dyna«3oar  testing,  the  planning 
schedules  will  Vie  updated  as  a  part  of  suen  revisions.  Also,  all 
Engineering  Work  Authorization  (hWA)  numbers  shown  in  Test  Briofs 
are  for  reference  purposes  of  Tho  Booing  Company  und  are  not  a  part 
of  this  document. 
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1.1. 1.1  GLIDER  AIRFRAME  -  AEBO- 
DYHAMIO  DEVELOPMEHT  -  Performance 

.atabl  11  ty.-and.  .Control _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1-2 


Responsible  Company: 
Boeing 


Test  Title:  VARIATIONS  AROUND  INITIAL  GLIDER  CONFIGURATION 

(completed) 

Test  Objective/ Justification:  The  following  teste  were  conducted  to  examine 
the  performance  and  longitudinal  and  lateral— directional  stability  and 
oontrol  characteristics  of  the  initial  glider  configuration,  ana  variations 


thereof, 

in  the  subsonic, 

transonic, 

supersonic 

and  hypersonic  speed 

regimes. 

SPO 

APPROVED 

COMPLETION 

EWA 

Data 

TEST  HO. 

DATE 

(Eef.  Only) 

Model 

Facility 

Heport(s) 

92 

Jan  61 

7-074 

AD-5441-1 

Boeing  Transonic 

D2-3225 

93 

Feb  61 

7-066 

AD-543I-1 

Boeing  Transonic 

D2-80025  ' 

94 

Jan  61 

7-066 

AD-5431-1 

Boeing  Supersonic 

D2-80005 

95 

Feb  61 

7-073 

AD-5401-1 

Arnold  B 

D2-800CS 

96 

Feb  61 

7-064 

AD-5391-1 

JPL  21" 

D2-G0031 

97 

Feb  61 

7-065 

AD-54 1144 

Langley  11" 

99 

APE  61 

7-069 

AD-5421-1 

Boeing  Hot  Shot 

D2-80296 

133 

May  61 

7-081 

AD-5431-2 

Boeing  Transonic 

D2-80026 

133 

Apr  61 

7-081 

AD-5431-2 

Boeing  Transonic 

D2-80293 

133 

Apr  61 

7-081 

AD- 54  31-2 

Boeing  Supersonic 

D2-80099 

152 

Mar  61. 

7-074 

AD-5441-2 

Ames  12'  PT 

D2-80072 

<f\  •'A 

Ko\>  r*° 


1961 

*  1962 

Tj1f|m|a|m}j  |j 

|A|S|OiNjD(j|F|MiA|Mjj|j|Ajs|ojN|D| 

EWA(»)  No. 

This  Test  Supports  - 

Dote  Data  Rea'd: 

Flow  Time  (EWA  Rel. 

to  Compl.)  1 - — J  Test  Period  GS5SSSSS3 

FORM  2-6161-t-l 


iff  is 


N'T 


07-5697- 16  vVOLl 
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1 . 1 . 1 . 1  GLIDER  AIRFRAME  -  AERODT- 

NALIIC  DEVELOPMENT  -  Performance , 

Stability  and  control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1-3 

Responsible  Componyt 

Booing 


Test  Title:  "FIXED-CONFIGURATION"  EVALUATION 
-  (SPO  APPROVED  TEST  #102) 

Test  Objective/ Justlficotlon:  The  objective  of  this  test  is  to  obtain  data  on 
the  effects  of  elevon.  aileron  and  rudder  in  various  combinations,  Reynolds 
number,  Mach  number,  .Landing  gear,  _  on  basic 

glider  longitudinal,  lateral  and  directional  stability  during  landing. 
Directional  stability  of  angles-of-attack  of  at  least  15-degrees  is  also 
desired  during  this  test  period. 


Test  Articles/ Outline:  An  0.15  scale  model  corresponding  to  approximately  the 
current  Dyna-Soar  glider  configuration  will  be  tested  at  the  following 
conditions! 

1*  Mach  number  range!  0.26  to  0.90  ,  ' 

2.  Reynolds  number  range!  5  x  10°  to  24  x  10  /ft 

3.  Pitch  range!  =  -10  tOQ22°  ( 

4.  Yaw  range!  *»-15°  to  15 


Test  Facilities:  Ames  12  ft  Pressure  Tunnel 


Schedule: 


1961  I  196? 

|  J  |  F  1  M  j  A  |  M  |J  jj  A  |  S  1  O  |  NioTT  F  |  M  [  A  1  M  |  J  j  J  j  A  |  S  1  O  [  N  j  D  1 
I  —  -H  i  • 

EWA(s)  No.  7-085 

This  Test  Supports  -  The  glider  and  transition  section  configuration 

development  Date  Data  Req'd:  _ 4-30-62' 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6181-1-1 

J 2-  r.ro 


Test  Period  KWvVVWMli 

D2-5697-16  ^01  i 


£) 
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1.1. 1.1  GLII2E3  AIH?RAi£  -  AEBDDJ. 
HAJflO  DEVELOPMENT  -  Performance, 
Stability  and  Control _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 

- 1 - 


Brief  No.  1—4 _ 

Responsible  Compony: 

Boeing 

k  i 


Test  Title: 


"PIXED-CONFIQURATION"  EVALUATIOH 

(SPO  APPROVED  TEST  #103) 


M_9bi.ec>ive/jH.ltif.icgtLon:  The  objective  of  this  teat  ia  to  obtain  perfor¬ 

mance,  stability  and  oontrol  data  concurrently  with  eleven,  elevon  tab  and 
rudder  hinge  moment  and  normal  force  data. 


Test  Articles/Outline:  An  0.0666  scale  model  of  the  current  lyna-Soar  glider 
configuration  with  a  detachable  transition  section  will  be  tested  at  the 
following  conditional 

1.  Mach  number  rangei  0,5  to  1.15 

2.  Pitoh  ran r? el  *  15.0t°  25Q 

3*  Yaw  rangei  ^  *  -15  to  15 


Test  Facilities:  Boeing  Transonic  Wind  Tunnel 


Schedule: 


1961 


1962 

M  |  J  |  J  |  A  |  S  |  O  |  N  |  D  | 


A  M  J  J  A  S  O|N|0|J 

0 

M 

[0 

r~ .  ir  ~t.i _ l 

1 _ J 

This  Test  Supports  -  7116  glider  and  transition  section  configuration 

_ Development _ __  Dote  Date  Req'd;  3*1-62 

□  Test  Period  fAYAWlMSt 


Flow  Time  (EWA  Rel.  to  Compl.)  Cl 


FORM 

KlVZ-F'f-  £ 


/7/AF//V/7 


D2-5697- 16  vVOL  II 


TAGt 


15 


T 
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1.1. 1.1  GLIDES  AIE'j'RAinS  -  AE.iODT*>  DESIGN  DEVELOPMENT 
NAillC  DEVELOP’iiiL'T  -  Performance,  TEST  PLAN 

Stability  and  Control _ _ _ 


Brief  No.  1-5 _ 

Responsible  Company: 

Boeing 


Test  Title:  "FIXED-COKPIGtHATlJIi"  ZVALUATIOH 

(SFO  APPROVED  TEST  #104) 

Test  Objective/ Justification:  The  objective  of  this  test  is  to  obtain  performance, 
stability  and  control  data  concurrently  with  elevon,  elevon  tab  and  rudder 
hinge  moment  and  normal  force  data. 


Test  Articles/Outlme:  ^ n  o,0666  scale  model  of  the  current  Ityna-Soar  glider 
configuration  with  a  detachable  transition  section  will  bo  tested  at  the 
following  conditional 

1.  Hach  number  range*  1.4  to  3.5  0 

2.  Pitch  range*  cx  »  10  fo  35 

5.  Yaw  range*  1^  *»-l5  to  15 


Test  Facilities:  Boeing  Supersonic  Wind  Tunnel 


Schedule: 


1961 

1962 

J  |  F  M  A  M  J  J  AS  O  N  j  D 

0 

0 

M 

A 

M| 

|j|j| 

0 

0 

|  0  |  N  | 

|D| 

l:  r:r  .  n  i 

EWA(s)  No.  7-086 


This  Test  Supports  -  The  glider  and  transition  section  configuration 

_ development _ _  Date  Data  Req'd:  5-1-62 

Flow  Time  (EWA  Rel.  to  Compl.)  1 _ ZJ  Test  Period  EkSSIWllD 


U*\/U 


FORM  2-6181-1-1 


D2-5697- 16  \VCLI! 


■P 


TAOt  16 


4 


3 
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1.1. 1.1  GLIDJ2  Al  :iFRAM3  -  AERO¬ 
DYNAMIC  DEVELOPMENT  -  Performance 
Stability  and  Control 


DE5IGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1-6 


Responsible  Company: 

Boeing 


Test  Title:  "FIXEIVOOmoURATTON"  EVALUATION 

— ; - 1  (SPO  APPROVED  TEST  #105) 

Test  Objective/ Justification:  objective  of  this  test  is  to  obtain  eupersonio 

~|^fyi4?rrTna~faTirt~lnrirftrirt1nfl1 ,  laterAl  and.  direotional  stability  and  control 
data  on  a  structurally  deformed  (hot  shape)  model  of  the  current  Dyna-Soar 
glider  configuration. 


n# 


£ 

A' 


rtf? 


Test  Articles/Outline:  An  0.054  scale  model  of  the  current  Dyna-Soar  glider 
configuration,  including  the  effects  of  structural  deformation  will  be 
tested  at  the  following  conditions: 


5.00 

2.  Pitch  range:  -15*  to  max 

t  10* 


1.  Mach  number: 

2.  Pitch  range 

3.  Yaw  range: 


Test  Facilities:  Arnold  Center  "A"  Tunnel 


Schedule: 
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1.1. 1.1  GLIDER  AIRFRAiiE  -  AZHODY- 

DESIGN  DEVELOPMENT 

HAMIC  BEVELOP'DIIT  -  Performance,  j 

TEST  PLAN 

Stability  and  Control  * 

Brief  No.  ^“7 


Responsible  Coropony: 
Booing 


Test  Title: 


rtFIXED-COiiFIGURATIOSw  EVALDATIOH 
(SPft  APPROVED  TEST  #106) 


Test  Objective/ Justification:  abjective  of  this  teat  ia  to  obtain  hypersonic 

performance,  stability  and  oontrol  data  on  a  structurally  defonaed  (hot  shape) 
model  of  the  current  lyna-Soar  glider  configuration. 


This  test  will  permit  a  more  detailed  analysis  of  elavon,  aileron  and  rudder 
effectiveness  as  well  a3  the  effect  of  transition  section  on  glider  stability 
and  control  surface  effeexiveness. 


cof> 


Test  Articles/Outline:  An  0.054  scale  model  of  the  current  Dyna-Soar  glider 
configuration  including  the  effects  of  structural  deformation  will  be  tested 
at  the  following  conditions* 


1. 

2o 

3o 


Mach  number: 
Pitch  range: 
Yaw  range: 


8*°§  o 
-15  to  60° 

-10°  to  10° 


Test  Facilities:  Arnold  Center  "B"  Tunnel 


Schedule: 
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1 . 1 . 1 . 1  GLIIE3  AIRFRA IE  -  AERO DY-j 
KAIHO  EEVELO?;liRIT  -  Performance, 
Stability  and  Control _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 
Boeing 


Test  Title:  "  PI  XED- C w ;  1  r  I GU  R  ATT  ON"  BVAIU  ATI  ON 

(SFO  APPROVE)  TEST  £108) 

Test  Objective/ Justification;  The  objective  of  t’is  test  is  to  obtain  hypersonic 
performance  and  longitudinal,  lateral  and  directional  stability  and  control 
data  on  a  structurally  deformed  (hot  shape)  model  of  the  current  fyna-Soar 
glider  configuration. 

This  test  will  extend  the  data  obtained  in  the  preceding  brief  to  a  higher 
Mach  number. 

c#“\ 

Test  Articles/Outline:  An  O.O^A  soale  model  of  the  current  Ityna-5oar  glider 
configuration  including  the  effects  of  structural  deformation  will  be 
tested  at  the  following  condition's! 

1*  Mach  number:  .10.0 
2.  Pitch  range:  -15*  to  60‘ 

3«.  Taw  range:  -10°  to  10*  1 


Tost  Facilities:  Arnold  Center  "C"  Tunnel 


Schedule: 
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EWA(s)  No.  7-097 

This  Test  Supports  -  Tha  glider  and  transition  seotion  configuration 
_ development _ __  Doto  Dato  Req’d:  5*1*62 


Flow  Time  (EWA  Rel.  to  Compi.)  C 
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1.1. 1.1  GLIDER  AIRFRAME  - 
AERODYNAMIC  DEVELOPMENT  -  Perfor¬ 
mance.  Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PlAN 


Crief  No. 


Responsible  Compony: 
Boeing 


Te*t  Title: 


" FI XED- COfIFI GURATI ON "  EVALUATION 
(COMPLETED) 


Test  Objective/  Justlflcotlon:  This  test  was  comduoted  to  examine  the  perfor¬ 

mance,  longitudinal  stability,  and  lateral-direotional  atability  characteristics 
of  the  current  Dyna-Soar  glider  configuration.  The  test  wae  conducted  using 
a  structurally  deformed  (hot  shape)  model-.  A  complete  range  of  defleotione 
for  all  control  surfaoes  ware  run  including  both  elevons  and  both  rudders 
(inboard  and  outboard).  Effect  of  Reynolds  number  was  also  investigated. 


SPO 

APPROVED  COMPL. 
TEST  NO.  DATE 


EVA 

(ref) 


MODEL  # 


FACILITY 


DATA 

REPORT 


8ep  61 


7-088 


AD  5981-1 


JPL  21" 


Test  Articles/Outline: 


& 


SKx 


r#> 

Gu  <9 


Test  Facilities: 


Schedule: 
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EWA(s)  No. _ 

This  Test  Supports  - 


Dote  Data  Req'd: 


Flow  Time  (EWA  Rol.  to  Compl.) 
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J.  1.1.1  C, LITER  AI RFRAXi?  -  AffilO 
DYr.vITIC  rvr?  nrt'.'zn  -  Pevformnnci 

Stability  trnd  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1-10 


Responsible  Company: 

Boeing 


Jest  Title:  ..wj  ;  JJ>-  CC1 ?3  fLU  I^VTl  OK  ’*  EVALUAflC*- 

(SPO  APPROVE)  TEST  #112) 

Test  Objective/ Justiflcotlon:  -jh®  objective  of  Wa  teat  is  to  determine 

performance,  longitudinal  and  lateral-direotionnl  stability  and  control 
characteristics  of  a  structurally  deformed  (hot  shape)  configuration  of 
the  Pyna-Soar  glider  in  a  hype-eonio  flew  regime.  The  effects  of  the 
transition  seotion  and  control  surfaoo  effectiveness  (elevons  and  rudders) 
will  be  determined.  The  maximum  and  minimum  Reynolds  number  capability  of 
the  test  facility  will  be  utilized  to  determine  Reynolds  number  effect  and 
to  aid  in  the  extrapolation  of  test  data  to  flight  conditions.  * 


GO 


Test  Articles/ Outline:  An  u.0400  scale  model  of  the  Ifyna-Soar  glider  with 

heat  ohield  and  including  the  effects  of  structural  deformation  will  be 
tested,  with  and  without  the  transition  section,  at  the  following  conditional 

1.  Maoh  number:  14,  16,  19  and  22 

2.  Pitch  reave:  -10°  to  60° 

3«  Yaw  range:  0°  to  10® 


Test  Facilities:  Boeing  Hot  Shot  Tunnel 


Schedule: 
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This  Test  Supports  -  The  glider  and  transition  section  configuration 


development 
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1.1. 1.1  GLIDER  AIRFRAME  -  AERO¬ 
DYNAMIC  DEVELOl  MEET  -  Performance 
Stability  and  Control 


DESIGN  DEVELOPMENT 
,  TEST  PLAN  ; 

_ _ _  - . . —L  . 

4  *  "  i 


Brief  No.  1-11 _ 

Responsible  Company: 

_ Boeing 


Test  Title:  GLIDER  ROTARY  DERIVATIVE 

-  (SPO  AFFR0V3D  TESTS  #llS  4  117) 


Test  Objective/ Justification:  precise  definition  of  the  rotary  derivatives 

of  the  Dyna-3oar  glider  is  difficult  by  analytical  methods.  Experimental 
da‘a  for  these  derivatives  is  required  through  the  „  sonio  speed  range 
of  the  vehicle.  iron 


Test  Articles/Outlino;  Tests  utilizing  models  of  the  final  glider 
configuration  are  planned  for  the  following  facilities  and  in  the  listed  speed 
ranges.  Both  longitudinal  and  lateral-directional  derivatives  will  be  obtained. 
Biese  data  will  provide  the  final  inputs  for  simulation  studies  and  for  deter¬ 
mining  glider  handling  characteristics. 

i 


Test  Focillties:  and  Mach  Numberi  Ames  12*  Pressure  Tunnel,  0.26f  Ames 
Uni tary-Tran.30n.ro ,  0.5  to  1.4 


Schedule: 
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EWA(s)  No,  7-091-.- 

Thls  Test  Supports  -  The  £lldQr  performance  development 
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_ _  Dote  Data  Req'd:  _______ 
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1.1.1. 1  GLIDER  AIRFRAME  -  AKRO- 
DVPAMIC  DEVELOPMENT  -  Performance 
Stability  end.  Control 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No. 


Responsible  Compony: 

Loeing 


Test  Title:  GLIDER  STATIC  AEROKLASTIC  TESTS  (SPO  APPROVE)  TESTS  #120,  121) 


Test  Objective/ Justification:  These  teste  ere  to  provide  data  on  the  effect 

of  eeroelastic  deflections  of  the  slider  on  stability  and  control  character¬ 
istics.  This  data  is  to  be  obtained  on  force-balance  model*  which  have  the 
•am*  structural  rigidity,  with  respect  to  the  tunnel  testing  airflow  condi¬ 
tions,  as  the  full  scale  glider  in  flight.  This  data  is  to  be  compared 
with  that  obtained  on  the  conventional  rigid  wind  tunnel  model*  covered  in 
test  brief*  1,  2,  and  3  of  this  section. 


(122  and  123  are  cancelled) 


Test  ArMcles/Outllne:  A  model  which  is  scaled  to  the  Dyna-Soar  glider  in 
stiffness  as  vail  as  contour  will  be  fabricated  and  tested.  The  data  will 
be  used  to  confirm  the  predicted  effect  on  the  glider  handling  qualities. 


Tail  Focllltles;  Aces  Research  Center  Unitary  11'  x  11'  and  Arnold  Center 
16*  propulsion  Wind  Tunnel— Supersonic  Leg 


Schedule: 


J  |  F  |  M  |  A  |  M  I  J  1 J  |  A  |  S  I O  |  N  j  D  §  J  j  F 
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This  Test  Supports  -  Verification  of  Glider  Handling  Qu&litiei 
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Flow  Time  (EWA  Rel.  to  Compl.) 
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1.1. 1.1  G LIDS’!  AI  ID-MAMS  -  AERO¬ 
DYNAMIC  DSV2I  cn-r  ::,TT  -  Performance 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No.  1-13 
Responsible  Compoiiy: 
Boeing 


Test  Title: 


GLIDER  -  TRANSITION  SEPARATION  TESTS 
(3P0  APPROVED  TI5T  #126) 


Test  Objective/ Justification:  Experimental  wind  tunnel  data  will  be  obtained 
on  the  performofTce ,  stability  and  control  characteristics  of  glider  to  second 
stage  transition  in  the  vicinity  of  the  glider.  The  teat  will  simulate  the 
conditions  of  the  transition  separation. 


Test  Articles/Outline:  tost  periods  are  shown  for  the  glider-transition 

separation  teats.  Those  tests  vill  cover  a  speed  range  from  M  »  0  to  3-5. This 
performance,  stability  and  control  data  will  Ve  taken  at  angles-of-attack 
ranging  from  -10*  to  +20°.  and  yaw  angles  up  to  8®.  These  oover  the  anticipated 
separation  oonditlons. 

A  special  six  component  balance  will  be  required  for  these  teats.  The  transi¬ 
tion  must  be  supported  on  a  balance  independently  from  the  glider  model.  No 
glider  loads  may  be  recorded  by  this  balance. 


Test  Facilities: 

Arnold  Center 


Boeing  Transonio  Wind  Tunnel,  Boeing  Supersonic  Wind  Tunnel, 
"B"  Tunnel,  Arnold  Center  "A"  Tunnel. 


Schedule: 
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1.1. 1.1  GLIBSR  n  Rf  RAKE  -  AERO¬ 
DYNAMIC  PHVELOPI-i.-M'  -  Performance, 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


b'ief  No.  1-1* 


Responsible  Company: 
Boeing 


Test  TJfle: 


AIR  DATA  SYS’7’?:-’  DEVELOPMENT 

(SPO  APPROVED  TESTS  #1*7  &  1*8) 


Test  Objective/ Justification;  The  objective  of  this  test  is  to  determine  satis¬ 
factory  locations  for  the  air  data  system  pressure  pickups  for  the  Ityna-Soar 
glider. 


Test  Articles/Ouf line:  The  model  will  he  an  0.0666  9cale  model  of  the  Dyna- 

Soar  glider  with  the  control  surfaces  at  0“  incidence.  The  model  will  be 
equipped  with  a  movable  impact  pressure  rake  (3  tubes)  and  single  impact  tubes 
to  measure  the  impact  pressure  at  various  locations  on  the  model.  Pitot-static 
boomo  will  he  provided  for  testing  on  the  nose  and  vertical  tail  fins.  There 
will  also  be  15  static  orfices  on  the  surface  of  the  fuselage  in  the  no3e  region 
and  in  the  vicinity  of  the  cockpit.  The  model  will  be  tested  at  the  following 
conditions: 


1*  Mach  number  range: 

2.  Pitoh  range: 

3.  Yaw  range: 


0,5  to  5.5 

-5#  to  20° 
-10°  to  10° 


Test  Facilities:  Boeing  Transonic  Wind  Tunnel  and  Boeing  Supersonic  Wind  Tunnel 


Schedule: 
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EWA(s)  No.  7-100  £  7-  I  2  I 
This  Test  Supports  -  The  glider  air  data  system  design 


Flow  Time  (EWA  Rel.  to  Compl.)  C 
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1.1. 1.1  GLIDER  AIBFTJn  -  AEEC- 
r'YAMTC  DITOLCPK’OT  -  Performance 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1"1^ 
Responsible  Company: 

Boeing 


Test  Title:  qu^  _  b-52  COMPATIBILITY  -  WIND  TUNNEL  MODEL  TESTS 

(8P0  APPROVED  TESTS  &  2??) 


Test  Objective/ Justification:  Experimental  data  will  be  obtained  on  the 
performance,  stability  and  control  characteristics  of  the  B-52  including  the 
glider.  Lata  will  also  be  obtained  on  the  glider  along  during  separation. 
Satisfactory  methods  of  separation  will  be  determined.  Problem  areas  found 
during  test  or  by  prior  analysis  will  be  tested  and  corrected  during  these 
tests. 


Test  Articlei/Outline:  peri0dQ  a^e  shown  for  the  glider  -  3-52 

compatibility  tests.  During  the  initial  period  data  will  be  obtained  on  the 
glider  -  B-52  combination  to  determine  any  adverse  effects  on  the  carrier's 
performance,  stability  and  control.  These  teats  will  bs  performed  from  low 
speed  through  launch  speed.  During  the  second  period,  drop  tests  of  dynamically 
similar  models  of  the  glider  will  be  i^ade  to  determine  satisfactory  separation 
condition. 


Test  Facilities: 


University  of  Washington  Low  Speed  Wing  Tunnel  and  Boeing 


Schedule: 
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1.1. 1.1  GLIDiCR  AIHPHAJ&-  AERO-  | 
DYNAMIC  UEVrlLOIKiNT  -  Performance] 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 

Responsible  Company: 


Toeing 


Test  Tlfle: 


"nXED-CONFIGURATI'N"  VALUATION 

(  SPO  APPROVE)  TE3T  #111) 


T?—  Object  t  v  e  /  Just  if  leaf  Ion:  This  te3t  obtain  hypersonic  performance, 

Stability  and  control  data  on  the  structurally  deformed  (hot  shape )  model  of 
the  current  Dyna-Soar  glider  configuration.  This  data  will  fce  obtained  under 
continuous  flow  conditions  in  helium  which  will  be  used  to  supplement  the  intermit¬ 
tent  flow  hot  shot  data. 


—  'W~’  '-■* 


cabcslled 


**%•  *•«£.  ft****  **’’*'■  1 

„  "***■ 


Te,f  Articles /Out  line:  ^  .0309  scale  nodel  of  the  modified  844-2050 

design  inoluding  the  effects  of  structural  thermal  distortion  will  be  tested 
at  the  following  conditional 

1.  M  -  14,  24 

2.  Pitth  range  -5°  to  +20®  , 

5.  Yaw  range  +5°  to  -5° 

This  '  ‘  will  be  th8  same  model  whioh  will  be  used  in  the  test  of  teat  brief 

number  !/- 9* 


Tcsf  Facilities:  j,angley  Research  Center  20"  Helium  Tunnel 


Schedule: 
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_ _ ‘ _ _  Dote  Data  Req’d:  ^ 
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l.lol.l  GLID2R  AIRFRAME  -  AERO¬ 
DYNAMIC  DEVELOPMENT  -  Performance, 
Stability  and  Control 


Brief  No.  1*17 


DESIGN  DEVELOPMENT  2L'Z!.."Qt — — - 

TEST  PLAf^  Reipomible  Comporvy: 


Test  Title: 


CONFIGURATION  REFINEMENT  TESTS  , 

(fiPO  APPROVE)  127,  123,  129,  130,  131,  132) 


Test  Objective/ Justification:  These  tests,  utilizing  modified  models  froa 
the  "fixed  -  configuration"  evaluation  teats,  will  he  used  to  determine  the 
effect  of  small  changes  in  configuration  which  might  be  dictated  by  considera¬ 
tions  other  than  performance  stability  and  oontrol,  such  as  heating,  equipment 
placement,  structures  placement  and  so  forth  and  to  resolve  performance,  stability 
and  oontrol  problem  areas. 


CANCELLED 


W  •  ^^*'****-- '  ’  ■ 


:-iA(^4v3 


Test  Articles/Outline: 


Test  Facilities:  Boeing  transonic  Wind  Tunnel,  Boeing  Supersonic, 

Arnold  Center  -  B,  Arnold  Center  -  C,  Langley  20"  Helium,  Boeing  Hot  Shot 
Wing  Tunnel 


Schedule: 


1961  I  1962 

J  |  F  j  M  |  A  |  M  |  J  |  J  |  A  |  S  j  O  |N  |  D I J  I  F  I  M  I  A  |  M  I  J  I  J  I  A  I  S  1  O  I  N  j  D 


EWA(s)  No. _ 

This  Test  Supports  - 


Configuration  development  of  the  glider  and  transition 


Dote  Data  Req'd;  12-62 


Flow  Time  (EWA  Rel.  to  Compl.) 


Test  Period  ESESSCT 


FORM  2-6181-M 


£j£7£Ef/**CZ  '  02-5697-16  0/CL  I 


rAr.l  ^(p.2 


1.1.1. 1  GLIDER  AIRFRAME  -  ;»ERO- 
DY1UHC  DEVELOPMENT  -  Performance, 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1-18 


Responsible  Company! 


Test  Title: 


(S70  APPROVED  TESTS  #145,  146) 


Test  Objective/ Justification;  Thia  test  will  determine  the  foroea  vhioh 
mast  be  overcome  to  eject  the  wind  shield  heat  shield  and  to  determine  that 
the  trajectory  ia  such  that  the  heat  shield  will  clear  the  glider  when  it  ia 
ejected. 


Test  Articles/ Outline:  An  .0666  scale  model  of  the  844-2050  configuration 
glider  vhiah  will  be  tested  under  the  following  conditions! 

1.  M  ■  <>3  to  1.10 

-  1.4,  2.0,  5.5 

2.  Pitch  range  -«5*  to  +20* 

3.  Yaw  range  ■  +-  5*  ' 


Tost  Facilities:  Boeing  '.Transonic  Wind  Tunnel,  Boeing  Supereonio 

Wind  Tunnel 


Schedule: 


J  F  M 


A  S  O  N  D 


iwwmwul 


FORM  2-6I6I-M 

&17&/A/C? 

; US'  z- 

D2-5697-  16  vVOL  II 


rAr.i  P&.Zi 


1.1. 1.1  GLIDER  AIRFR’Jffi  -  AERO¬ 
DYNAMIC  DEVSLOI’HENT  -  Performance 

DESIGN  DEVELOPMENT 
TEST  PLAN 

Brief  No.  1-19 

Responsible  Compony: 

Boeiag 

Test  Title:  ACCELERATION  POCKET  PLOW  -  BASB  PRAO  TEST 

-  (SPO  APPROVED  TEST  #170) 

Test  Objective/ Justiflcotfon:  Obtain  dato.  the  effect  of  the  acceleration  rocket 

flow  on  the  glider  base  drag  -  performance 0 


CARCKLUSD 


Test  Afticles/Outllne;  ^  >07g  8Cale  model  of  the  644-2050  glider  and 
transition.  A  scale  rocket  of  a  gain  simular  in  characteristics  to  the 
full  scale  rocket  will  he  used.  The  nodel  will  he  tested  under  the 
following  conditions! 

1.  M  -  .50,  1.10  , 

2.  Pitch  angle  -  0* 

3.  Yaw  angle  •  0® 


Test  Facilities: 


Boeing  Transonio  Wind  Tunnel 


Schedule: 


1961 

r 

1962 

« 

|  J  |  F  M  A  M  J  J  A  Sjo  N  D 

[71 

kl 

|m'| 

I'a| 

M  J  J 

1  A  |  S  |  0  | 

[n! 

rsi 

EWA(s)  No.  7“°97 

This  Test  Supports  -  Tho  ^  transition  seotion  configuration 

_ development _ Date  Data  Req'd:  3ept  62 

Flow  Time  (EWA  Rel.  to  Compl.)  L...- .  ZZ3  Test  Period  EKTOWCT 


FORM  2-616M-1 

r-L\/  j .  2, 


UUJEf/VG 


02-5697-16  xyOL  II 

rAOt  -4 


1.1. 1.1  GLIDER  AIRFRAME  -  AERO-  DESIGN  DEVELOPMENT  Brlof  No.  lj-20 
DYNAMIC  DEVELOPMENT  -  Performance  (  Responsible  Compony: 


To>t  T1*le:  GLIDER  BODY  CAVITY  VENTILATION  TEST  '  .... 

(SPO  APPROVED  TEST  #185 ) 

Test  Objective/ Justlflcotlon:  To  ostein  data  at  subsonic*  transonio  and 

supersonic  speeds  on  the  air  scoop  required  to  eliminate  the  collection 
combustible  APU  exhaust  gasses  in  the  body  cavity. 


Test  Articles/ Outline:  A  80aie  *0,1*1  0f  the  8Mf-2050  glider 

1.  M  -  .26  to  3.5 

2.  Pitch  -  0  -  27* 

3.  Yaw  -  i  10* 


Test  Facilities: 


Boeing  Transonic  Wind  Tunnel,  Boeing  Supersonic 
Wind  Tunnel 


Schedule: 


_  1961  1962 


|j|A|SiOj  NlD|j|F|M|A|Mjj|j|A|s|0|N|D 

□ 

EWA(j)  No.  5-^28 


This  Tost  Supports  - 


Date  Date  Req'd:  5-1-62 


Flow  Timo  (EWA  Rel.  to  Compl.) 


FORM 


Test  Period 


/y//f/V/V  |  02-5697-16  \VOL  I 

TAr.c  P&.5 


....  I .  I 

GLIDER  AIRFRAME  -  AERODYNAMIC 
DEVELOPMENT  -  STABILITY  AND 
CONTROL 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No.  1-21 


RospOnsIblo  Company: 

EOEING 


Tost  Tlflo:  TEST  FOR  EFFECTS  OF  MINOR  CONFIGURATION  MODIFICATIONS 

(SPO  )1 190) 

Test  Objective/ Justification: 

•  The  purpose  of  this  test  is  to  evaluate  the  effects  on 
stability  and  control  of  several  configuration  changes  that  are  being 
considered. such  as  the  addition  of  elevon  actuator  housing  in  the  wing- 
body  joint,  elevon  edge  trio  revisions,  contour  revisions  at  the  wing- 
vertical  tail  joint,  etc. 


Test  Artlclos/Qutllnoi 

An  existing  scale  model  of  the  844-2050D  glider  will  be 
modified  to  include  the  configuration  changes  being  considered.  It 
will  be  tested  at  Mach  Numbers  from  0.5  to 


Test  Facilities: 


Boeing  Transonic  wind  tunnel 
Boeing  Supersonic  wind  tunnel 


Schedule: 


1961  I  1962  I/9&-L 


J|FjM|A|Mjj|JiA|SloiNlDjj|F|M|A  m|j|j|a|s|o|n|D|J| 


EWA(s)  No.  7-128 
This  Tost  Supports  - 


GLIDER  CONFIGURATION  DEVELOPMENT 


Flow  Timo  (EWA  Hoi.  to  Compl.) 


FORM  2*GICI-\-l 


Date  Data  Req'd:  - 

Test  Period  KwuVVE-M.-. 


I  02-5697- 16  'VOL  II 


PAGE  26.6 


1.1.1. 1  GLIDER  AIRFRAME  -  AERO¬ 
DYNAMIC  DEVELOPMENT  -  Aero thermo¬ 
dynamics 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Drlof  No.  _ 

Responsible  Compony: 
Boeing 


,T.°SI  Tlfle:  AERODYNAMIC  HEATING  PARAMETRIC  SERIES  (BASIC  WING  TESTS) 

(COMPLETED) 

T^t_Q!llg-c^ve/-^ust'^co^on:  These  tests  ware  conduoted  to  aoomaulate  heat 

transfer,  pressure  and  flow  field  data  on  a  seiies  of  flat  delta  wings  of 
▼arying  bluntness  with  cylindrical  leading  edges  for  the  purpose  of 
establishing^  analytical  methods  and  design  heating  rates. 


SPO 

APPROVED 
TEST  NO. 


COMPLETION 


DATE 

(Pel*.  Only) 

Model 

Facility 

Report(s 

Jun  61 

7-004 

AD-46 1M-1 

Boeing  Hyper¬ 
sonic 

e 

Oot  60 

7-006 

AD-462M-1 

Arnold  B 

D2-8045 

Sep  60 

7-003 

AD-461P-1 

Boeing  Super- 
sonio 

D2-8009 

Deo  60 

7-020 

AL-495M-1 

Gen.  Elect.  30" 

D2-80032 

Deff  60 

7-037 

AD-508K-1 

Cornell  24" 

D2-80062 

Ded  60 

7-010 

AD-485M-1 

Ayoo  4" 

D2-80304 

Test  Facilities: 


Schedule: 


Av  ^ 


1961  1962 

|  J  |  F  |  M  1  A  |  M  |J  J  J  j  A  J  S  1  O  |  n|d|j|f|m|a|m|j|  J  |  A  |  S  j  O  j  N  |  D 

EWA(s)  No. _ 

This  Test  Supports  - _ _ 


Flow  Time  (EWA  Rel.  to  Compl.) 
FORM 

re  >~:o.  . 


Date  Data  Req'd: 

Test  Period  S 
0f7.*F/A/G 


02-5697- 16  v/OL  II 


1.1. 1.1  o  LI  TOR  AIRFRAME  -  AERO 
DYNAMIC  DEVELOPMENT  -  Aerothermo- 
dynanics 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  2-2 


Responsible  Company: 

Boeing 


Test  Title:  AERODYNAMIC  HEATING,  PARAMETRIC  SERIES  (PLANK)RK  VARIATION  TESTS) 

(COMPLETED) 

Objective/ Justification;  »phese  teste  were  conducted  to  obtain  heat 
transfer  pressure  and  flow  field  data  on  tne  lower  surface  and  cylindrical 
leading  edge  of  a  series  of  delta  wings  having  different  sweep  angles  for 
the  purpose  of  establiehing  analytical  methods  and  design  heating  rates. 


SPO 

APPROVED 
TEST  NO. 


COMPLETION 

DATE 

Not  60 


EVA 

(Ref,  Only) 

7.021 


Model 


Faoilil 


AD-485M-1  Boeing 

Supersonlo 


leportt  s, 


D2-80049 


Test  Articles/Outline: 


cP  \V 


Test  Facilities: 


Schedule: 


|J|F|M|A|M|J|j|A|S|0|NjD|j|F|M|A|M|j|j|A|s|0|NiDj 

EWA(s)  No. _ 

This  Test  Supports  - _ 

_____ _  Date  Data  Req'd: 

Flow  Time  (EWA  Rol,  to  Compl.)  L  . .  .  . _  _ i  Test  Period  kV\\\A \VVVVt 


FORM  2-GI8M-1  JB£Z*ZAZ~L 


M7JE/A/G  D2-5697-I6  \VGL  II 
raot  2  & 


t  '■>  3  ’  2  <f- 1. 


1*1. 1.1  GLIDER  AIRFRAME  -  ,v;HO- 

DESIGN  DEVELOPMENT 

Brief  No.  2-3 

DYNAMIC  DEVELOPMENT  -  Aero  thermo- 

TEST  PLAN 

Responsible  Compony: 

dynamics 

Boeing 

■T.e-LTltle:  AERODYNAMIC  HEATING,  PARAMETRIC  SERIES  (LOWER  SURFACE  GEOMETRY) 

(completed) 

-T-e-- -Pbiec tivg/-J-uA> if!caMon These  tests  were  conducted  to  obtain  heat  trans¬ 
fer  and  pressure  data  or.  several  lower  surface  shapes  (curved  bottom,  tilted 
profile  and  ventral  fir.)  for  the  purpose  of  eatab'.iehing  analytioal  methods 
and  design  heating  rates. 


SPO 

APPROVED 

COMPLETION 

EVA 

TEST  NO. 

DATE 

(Ref.  Only) 

10 

Nor  60 

7-004 

11 

Not  60 

7-047 

Data 

Report(s] 


AD-461M-1  Boeing  Hyper- 
aonio 

AD-461 P-2  Langley  11" 


Test  Articles/ Outline: 


Test  Facilities: 


Schedule: 


1961  I  1962 


|J|F)M|A|m|J  |J  a  5  I  O  I  N  I  D  j  J  I  F  MAM  JjJjA  S  O  N  D| 


EWA(s)  No. _ 

This  Test  Supports  -  _ 

Flow  Time  (EWA  Rel.  to  Compl.) 


FORM 

Hr  *  i  -F7-*A 


Dafe  Data  Req'd:  _ 

Test  Period 


£JI7jE//VG  D2-5697-16  jVGL  II 

PAGt  23  ' 


^  He.  ■rtWJ  ft*.'?. -v'nxr-iar 


1.1. 1.1  GLIDER  All mx-'R  -  AERO-  DESIGN  DEVELOPMENT  .LflgL.-^?i - idt - 

DYNAMIC  DEVELOPMENT  -  Aerotherico-  jESj  pLAN  Responsible  Componyi 


Test  Title:  AERODYNAMI C  HEATING,  PARAMETRIC  SERIES  (INTERFERENCE  TESTS) 

(COMPLETED) 

Objective/ Justiflcotlon;  These  teats  were  conducted  to  accumulate  heat 
transfer  and  pre33ure  data  on  wings,  bodies,  fin3,  rudders  and  elevons  when 
each  is  exposed  to  the  flow  field  created  by  the  otters.  The  data  are  used 
to  establish  design  heating  rates. 


SPO 

APPROVED  COMPLETION  EWA 

TEST  NO.  DATE  (REF.  ONLY)  Model 

12  Nor  60  7-004  AD-461M-1 

13  Oot  60  7-006  AD-462M-1 


Faoillty 

Boeing  Hypersonic 
Arnold  B 


ieporttSj 


D2-8045 


Test  Articles/Outline: 


Test  Facilities: 


Schedulo: 


1 

#  • 


|J  |F|M|A|M  |J  Jj  I  A  j  S  |  O I  N|Djj|F  M  A|M  J  J  A  S  O  N|d| 


EWA(s)  No. _ 

This  Test  Supports  - 


Date  Data  Req'd: 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-G16I-1-1 


A’fV  ». v. 


Test  Period  RTOTOWH 


£J/7£F//VG  02-5697-16  \VCL 

TAOt  30 


1.1. 1.1  GLIDER  AIRFRAME  -  AERO- 
DYNAMIC  DEVELOPMENT  -  Aerotharmo- 

dynanios 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  2’5 


Responsible  Compony: 

Boeing 


Test  Title:  AERODYNAMIC  HEATING.  STAGNATION  REGION 

(COMPLETED) 

Test  Objective/ Justlflcotlon:  These  teste  were  conducted  to  obtain  heat  trans¬ 

fer,  pressure  distribution  and  flow  field  data  on  the  nose  stagnation  region, 
for  the  purpose  of  establishing  analytical  methods  and  design  heating  rates. 


SPO 

APPROVED 
TEST  NO. 

COMPLETION 

DATE 

EWA 

(Ref.  Only! 

)  Model 

Facility 

Data 

Re port (s) 

15 

Aug  60 

7-002 

AD-463K-1 

Arnold  B 

D2-8076 

16 

Deo  60 

7-055 

AD-514M-1 

Gen.  Elect. 30" 

•D2-80032 

17 

Deo  60 

7-049 

AD-494M-1 

Gen.  Elect. 30" 

D2-80032 

-10 

Deo  60 

7-050 

AD-474M-1 

Boeing  Hyper- 
sonio 

154 

Jul  61 

7-084 

AD-463K-2 

Boeing  Hot  Shot 

Test  Articles/ Outline: 


cpf  ^ 


Test  Facilities: 


Schedulo: 


|  J  I  F  |  M  I  A  I  M  |J  { J  1  A  I  S  |  O )  N  D|j|F  M  A  M  J  J  A  S  OjN  D| 


EWAU)  No. _ 

This  Test  Supports  -  _ 

Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6I6M-I 


Date  Data  Req'd:  _ 

Test  Period  LWWiMWil 


JOTfJfrffVG  07-5697-  J6  \VCL 


C  i- 


o 


o 


1.1. 1.1  CLIDER  AIRFRAME  -  AERO¬ 
DYNAMIC  DEVELOPMENT  -  Aero- 

the  rmodynaai o  s 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  2-6 


Responsible  Company: 
Boeing 


Test  Title: 


AERODYNAMIC  HEATING  LEADING  EDGES  (COMPLETED) 


Test  Objective/ Justification:  These  tests  were  conduoted  to  obtain  heat  trana- 
fer  and  pressure  distribution  data  along  and  around  delta  wing  leading  edges 
in  support  of  the  theory  associated  with  these  areas  for  the  purpose  of 
establishing  analytical  methods  and  design  heating  rates. 


SPO 

APPROVAL 
TEST  NO. 

COMPLETION 

DATE 

EVA 

(Ref.  Only) 

MODEL 

FACILITY 

DATA 
REPORT  (i 

19 

Oot  61 

7-005 

AD-465M-1 

Jet  Prop.  Lab 

21  inch 

21 

Jan  61 

7-045 

AD-477M-1 

Arnold  B 

D2-8206 

21 

Jan  61 

7-045 

AD-477M-1 

Arnold  B 

D2-8221 

22 

Deo  60 

7-037 

AD-502M-1 

Cornell  24" 

D2-80062 

23 

Deo  60 

7-020 

AD-495M-1 

Gen.  Elect  30" 

D2-80032 

Test  Articles/Outline: 


11 


r  0  „ 


Test  Facilities: 

Schedule: 

1961 

1962 

|  J  |  F  |  M  |  A  |  M  |J  |  J  |  A  |  S  lo|  N  i  D, 

j  |  f  |  m  j  a  |  m  |  j|  j|a|s|o|n|d| 

EWA(s)  No. 

This  Tost  Supports  - 

Dato  Data  Rea'd: 

Flow  Time  (EWA  Rel.  to  Compl. )  Li.. 

- ‘  ■  -J  Test  Period  LwwMwj 

FORM  2-6I8M-1 


£U7JE/A/G 


r.r  \' 


MO 


D2-5697-16  \VOL  I 


rAM  3^ 


-F 


1.1.1. 1  GLIDER  AIRFRAME  -  AERO-  DESIGN  DEVELOPMENT  '  M*f  2.~1 _ 

DYNAMIC  DEVELOPMENT  -  Aero-  TEST  PLAN  Responsible  Company: 

thermodynamloa  Toeing 


Title:  AERODYNAMIC  HEATING,  REAL  GAS  EFFECTS  (COMPLETED) 


Test  Objective/ Justificotion:  This  test  was  oonducted  to  aid  in  establishing 

reliable  design  methods  for  predicting  heating  rates  when  real  gas  effeots 
are  present. 


SPO 

APPROVED 
TEST  NO. 


COMPLETION 

DATS 

Deo  6l 


7-010 


Data 

Model  Faoility  Report(s 

AD-485M-1  Aveo  4  inch  D2-80304 


Test  Articles/ Outline: 


Test  Facilities: 


■  ^ 
r0#  t»' 

Gu  ,r 


Schedule: 


1961  1962 


J|F|M|A|M|JlJiA|SlO|N|Dij|F|M|A|Mjj|j|AjSiO|N|D| 
EWA(s)  No. _ 

This  Test  Supports  -  . 

_ _ ; _  Date  Data  Req'd:  ______ __ _ 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  E-6IJM-I 


Test  Period  ESSSSSSS3 


GT£7£r//VG  |  ’  02-5697- 16  -VOL  I 

r^c  3  3 _  ' 


1,1. 1.1  CLIDER  AIRFRAME  -  AERO-  DESIGN  DEVELOPMENT 

DYNAMIC  DEVELOPMENT  -  Aero-  TCCT  D,  AM 

..  ,  ,  TE5T  PLAN 

thermodynamics 


Test  Title:  VISUAL  HEATING  DISTRIBUTION  (COMPLETED) 


■  Brief  No. 

Responsible  Company: 

Boeing 


Test  Objective/ Justification:  This  test  was  conducted  to  identify  the 
relative  distribution  of  heat  transfer  rate,  using  thermal  paint,  and 
obtain  heating  rates. 


SPO 

APPROVED 
TEST  NO. 


COMPLETION 

DATS 

Oot  61 


Test  Articles/Ouf line: 


7-093' 


Model 


Facility 


Data 

Reportfal 


AD-563K-1  Boeing  Hyporsonio 


I  O 


^  \0 


Test  Facilities: 


Schedule: 


S5-, 


|  F  |  M  I  A  |  M  I J  I J  j  A  |  S  I O I  N  1  D  |  J  I  F  I  M  |  A  MjJ|J  AjSjO  N|D 


EWA(s)  No. _ 

This  Test  Supports  -  _ 

Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6I9M-1 


Date  Data  Req'd:  __________________ 

Test  Period  h\\W\\\VS3 

/?//ffy/V4T  j  02-5697-  16  \VCL  II 
TAOt  34 


1.1. 1.1  GLIDER  AIRFRAME  -  AERO- 

DESIGN  DEVELOPMENT 

Brief  No.  2-9 

DYNAMIC  DJVEIXjH-LLVT  -  Aero  thermo- 

TEST  PLAN 

Responsible  Company: 

dynamics 

Boeing 

Test  Title: 


AERODYNAMIC  HEATING'-  ELECTRONIC  CH ARACTERI STI C o  (SIMPLE 
PLOW  FIELD  TESTS)  (TEST  #25) 


1±'± _Qbj?S I if lc?f ion.:  The  objective  of  thie  teat  is  to  obtain 

electronic  characteristics  measurements  in  a  simple  flow  field  for  which 
theraodyn;imio  properties  can  be  accurately  predicted.  This  data  is  required 
to  substantiate  analytical  estimates  of  the  dependency  of  electron  density 
on  thermodynamics  properties. 


Test  Articles/Outllne:  Contingent  upon  favorable  results  of  a  feasibility 
study,  a  simple  shape  model  (e.g.,  a  3harp  or  slightly  blunted  wedge). will 
be  tested  in  a  facility  capable  of  achieving  the  correct  electron  density 
levels.  The  shape  tested  will  be  such  that  .he  thermodynamic  properties  of 
the  field  can  be  predicted  with  confidence,  and  will  be  essentially  uniform. 
Electron  density  deduced  from  measured  microwave  attenuation  and/or  phase 
shift  then  will  be  correlated  vitH  the  known  thermodynamic  properties. 


CANCELLED 


Test  Facilities: 


\  '****'••#'“* -K.  >&**>'** 

Boeing  Hot  Shot  Tunnel 


Schedule: 

1961  j  1 962 

|  j  I  F  |  M  i  A  |  M  |J  1 J  j  A  |  S  |  O  |  N  |  D  j  J  j  F  |  M  |  A  i  M  |  J  1  J  [  A  ]  S  j  O  j  N  |  D  | 

EWA($)  No. _ 

This  Test  Supports  -  Glider  communications  system  design _ 

_ l _  Date  Data  Req’d:  6-62 

Flow  Time  (EVVA  Rel.  to  Compl.)  L. _ 773  Test  Period  ESESgCT 


-£> 


FORM  2*GI«l-l-i 

#£*  3-  z- 


"  02~ 5697 ~  16  ^QL  1 
PAGt*  35 


c 


i 


i 

] 


\\ 

1 

i 


>< 

K 


\ 

1 


j 

($ 

» 

1 


1.1. 1.1  C  LIU. 9.1  AIRFRAME  - 
dynamic  D::v::i.cni;-:NT  -  Aero- 

thennodynanics  _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No.  2-10 

Responsible  Company: 

Poeirg 


Test  Title: 


AERODYNAMIC  HEATING,  SLHCTHCIIIC  CHARACTERISTICS  (PLASM 
SHEATH  TESTS)  (NOT  YET  APPROVED  BY'  SPO) 


Test  Objective/ Justification:  objective  of  trie  t-at  is  to  obtain  ^ 

eI?ctfonic  dhafri.dth'i'lSTI.hS  measurements  in  a  flew  field  simulating  a  full 
scale  portion  of  tie  ion  sheath  surrounding  the  Dyna-Soar  glider  in  flight,. 
Data  collected  is  required  to  verify  methods  used  to  predict  the  full  scale 
ion  sheath  electronic  characteriotics. 


Test  Articles/ Outline:  Contingent  upon  favorable  results  of  a  preliminary 

design  study,  testa  will  be  con  noted  in  a  facility  fitted  with  a  apeoially 
designed  expansion  nozzle  shaped  to  provide  the  pressure,  density, 
temperature,  enthalpy,  and  entropy  level  and  the  distribution  predicted 
for  &  full  scale  portion  of  the  ion  sh:ath.  Integrated  electronic  char¬ 
acteristics  of  this  plaama  sheath  will  be  obtained  by  measurements  of 
microwave  attenuation  and/or  phase  shift. 


\ 


■ 


CANCELLED 

*  ^  - -v  *  **W"*‘. 

S.4  .  's-  w  .5**^  •-  •>i 

j  '■  ■J***  * v' 

Test  Facilities:  currently  plannod  to  perfonn  this  test  in  a  shock  tube 

with  a  modified  expansion  nozzle. 


1*. 
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This  Test  Supports  -  Glider  communications  system  design 

_ _ Date  Data  Req'd:  6-52 


How  Time  (EWA  Re  I.  to  Compl.) 
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1.1.3 .1  GLIDER  AIR  FRAME  AERO- 

DESIGN  DEVELOPMENT 

Brief  No.  2-11 

DYNAMIC  DEVELOPMENT  -  Aero- 

TEST  PLAN 

Responsible  Company: 

dynamics 

_ _ 

Test  Title:  SURFACE  ROUGHNESS  AND  DEFLECTED  CONTROL  HEATING  RATE  TESTS 

(SPO  APPROVED  TEST  #159) 

Test  Objective/ Juitiflcotlon;  To  obtain  detailed  heat  transfer  rate  and  pressure 
distributions  in  regions  of  typical  types  of  roughness;  to  obtain  detailed  heat 
transfer  rate  and  pressure  distributions  ahead  of  and  on  surfaces  deflected 
through  the  ran,  ms  of  angles  anticipated  for  the  glider  elevons  and  rudder’s# 
Basic  data  are  required  to  establish  aethods  for  oomputing  the  incremental 
heating  rates  for  the  glider# 


Test  Artlcles/Outllne:  From  9  to  12  plates  will  be  mounted  in  the  tunnel 

flush  with  the  vail.  These  models  will  be  heavily  instrumented  with  pressure 
and  temperature  sensing  instruments.  Where  possible  Schlieren  or  shadow¬ 
graph  pictures  and  oil  flow  piotures  will  be  taken# 


i 


Test  Facilities: 

BHWT 


Schedule: 
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This  Test  Supports  -  Data  required  to  establish  design,  heating  rates 

_ for  glider _ ; _  Date  Dato  Req'd:  <9  3&2 

Flow  Time  (EWA  Rel.  to  Compl.)  1.  .  ,  ,  J  Test  Period  iVVWWWWl 
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1 . 1 . 1 . 1  CLIDE;  A1 RTRAXE  AFRO- 

DESIGN  DEVELOPMENT 

Brief  No. 

DYNAtaC  DEVELOPMENT  -  Aerc- 

TEST  PLAN 

Responsible  Compony: 

thermodynamics 

Boeing 

Test  Title: 


TURBULENT  REFERENCE  AND  LEADING  EDGE  ROUGHNESS  HEATING  RATE 
TESTS  (SFO  APPROVED  TEST  #14) 


Test  Objective/ Justification: 

1,  Obtain  fully  turbulent  lending  fids*,  nose  and  flat  plate  data  at  wall, 
stagnation,  and  boundary  layer  edge  flow  property  ratios  oharaoteristlO 
of  flight  conditions. 


2.  Establish  effeot  of  transverse  pressure  gradient  on  roughness  eff-cts 
in  laminar  and  turbulent  flow.  These  data  are  required  to  establish 
design  heating  rates  for  the  air  vehicle. 


Test  Articles/Outline: 

1*  Leading  edge  model,  smooth  for  ?/3  of  the  span,  and  an  aft  facing  step 
approximately  1.4"  deep  on  the  leadinr  edge  would  bo  located  at  this 
point.  A  simulated  joint  would  be  located  near  the  cylinder  -  surface 
tangent  lines  along  the  full  span. 

i 

2.  A  hemisphere-cylinder  model  with  a  slot  simulating  the  nose  oap  - 
body  Joint. 

3.  A  flat  plate  with  interchangeable  leading  edges. 

Maximum  number  of  instruments  allowed  by  tunnel  facility  will  be 
required  on  each  model. 


Test  Facilities:  Cornell  Aeronautical  Lab 


Schedule: 
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EWA(s)  No.  7-/2  3 

This  Test  Supports  -  _ Data  required  to  establiah  design  heating  rates 

for  glider _  Date  Data  Rftq<d;  *prll  11962 

Flow  Time  (EWA  Rel.  to  Compl.)  t _ _ -J  Test  Period  ETOYYATT 


FORM  2-6161-1-1 
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l.lol.l  GLIDER  AIRFRAME  AERO¬ 
DYNAMIC  DEVELOPMENT  - 

Aero  thermodynamics _ 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  ^"13 


Responsible  Company: 
Boeing 


Test  Title: 


INTERFERENCE  AND  DEFLECTED  CONTROL  EFFECTS  ON  GLIDER  HEATING 
RATES  (  SPO  APPROVED  TEST  #160) 


Test  Objective/ Justification: 

1. 


To  establish  the  heat  transfer  and  pressure  distributions  for  the 
oanopy  heat  shield  region  in  hypersonic  flow  with  turbulent  boundary 
layer. 


2. 


To  establish  the  effeots  of  interference  on  heat  transfer  and  pressure 
distributions  in  the  aft  half  of  the  body-wing-elevon-fin  regions  in 
hypersonic  flow  with  turbulent  boundary  layer.  These  data  are  required 
to  establish  design  heating  rates  for  the  glider. 


Test  Articles/Outline: 


1.  A  l/lO  soale  model  of  the  forward  fuselage  with  good  heat  shield  body 
feap  detail. 


2.  A  l/25  soale  model  of  the  glider  with  movable  elevona  and  rudders, 
removable  vertical  fins  rvwlth  ; rudders). 


To_st  docilities:  Cornell  Aeronautical  lab 


Schedule: 
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1962 

|j|f|m|a|m|j  1  j  1  a  j  s  1 0 1  n(d 

j  |  f  |  m  |  a  |  m  i  j|  j|a|s|o|n|d| 

EWA(s)  No. 

1  This  Test  Supports  -  Data  required  to  establish  design  heating  rates 

_ far  gUdar 

Date  Data  Rea'd: 

Mow  lime  (tWA  Rel.  to  Compl.)  L — 

- 1  Test  Poriod  MWYAUUJ 

FORM  2-6ICI-1-1 
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l.i. l.i  cud. '3  aiu :luj  u.c- 
dy:;;jzc  djvuu:u;t  - 

Aero  themed  -.a;  rr.ic  s 


DESIGN  DEVELOPMENT  - z!5 - 

TEST  PLAN  Responsible  Company: 


i>oeing 


Test  Tif  le;  znzu.  PIN  HZA?  TRAUilZt  TUTS  AT  HH0D2S  AND  BLOXSCM  HOTSHOT 
(SPO  APPRO VZD  TUT  #1  l) 

Test  Objective/ Justification: 

To  establish  f in-ruddc r?  heating  rate  distributions  with.  various 
rudder  deflection  angles  at  Mach  15  and  23* 


Test  Articles/Outline: 


1  .040  scale  glider  model  with  12  interchangeable  sets  of  fins 
and  elevons. 

The  new  fin  and  elevon  sets  will  be  built  to  fit  the  existing 
AD666M-1  model. 

1 

Four  runs  of  this  test  were  made  during  the  week  of  Dec.  17>  19&2. 
The  test  has  been  discontinued  until  data  from  tests  at  other 
facilities  have  been  evaluated. 


Test  Facilities: 


Rhodes  and  Bloxson  Hotshot 


Schedule: 


1962. 


J  I  F  I  M  |  A  I  M  I J  I J  I A  j  S  I O  1  N|D{j|F[M|AjM|j|j  |A|SjO  |  N|D  | 

EWA($)  No. _  ^  ■  -J 

This  Test  Supports  -  Data  reruirod  to  establish  dosim  heating  rates  fer  rlider 

_ 1_  Date  Data  Req'd:  x-  -^3 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-G18I-1-1 

REV  jr-i£,-z 


Test  Period  EgggSSa 


I  D2-5697-16  \/OL  1 


1. 1.1.1  GLIDER  AIEERALIE  AE-O- 

DYi:;j-a c  develop.  le:t  - 

Ac  ro  ti'.an'.odyr.arE.cs 


DESIGN  DEVELOPMENT  M£L±-g^± - 

TEST  PLAN  RoipOrulblo  Company 


Test  Titlo:  X-20A  GLIDER  Fill  AND  ELEVGII  HEAT  TRANSFER  TEET  AT  CORNELL 
-  AERO.  LAB.  48"  SHOCK  TUNNEL  (SPO  APPROVED  TE.'T  7/192) 

Test  Objective/ Justification:1 

’  !2c  .provide  design  data  for  revised  elevon,  fin  and  rudder 
at  Each  6  and  15* 


TesfArHcle  j/Out  I  Ino  j 


New  fins  and  elevons  will  be  built  for  the  AD648M-1  (.04  scale) 
glider  model.  Geometry  will  be  established  from,  data  obtained 
in  SP0yl91»  197  and  198. 

Approximately  120  runs  are  proposed  at  M-**6  and  15  with  various 
attitudes  and  rudder  and  elevon  positions. 


Test  Facilities: 


Cornell  Aeronautical  Laboratory  48"  Shock  Tunnel 


Schedule: 


J  |  F  J  M  |  A  |  M  I J  |  J  J  A  I  S  j  O  J  N  I  D  j  J  |  F  I  M  A  Mjj  J  A|s|o|n|d| 
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EWA(i)  No. _ 

This  Test  Supports  -  Data  required  to  establish  design  heating  rate  for  glider 

.  Date  Data  Req’d:  liiELlL-L  1°^ 


Flow  Time  (EWA  Rol.  to  Compl.) 


FORM  2-6161-1-1 


■OZD  Test  Period 


02-5697- 16  \VOL 


1.1. 1.1  GLIDER  AIRFRAIiE  A  ARC  - 

DESIGN  DEVELOPMENT 

Grlof  No.  a 

DYNAMIC  development  - 

TEST  PLAN 

Responsible  Company: 

Aero  thermodynamics 

.  Boeing 

Test  Tit  to:  AZ DC  HCT3H0T  II  DATA  VERIFICATION  TEST  WITH  AD463M-5  HO  DSL 

. .  (5?0  APPROVED  TEST  NO.  194) 

Tost  Objective/ JustlflcoHon: 1 

To  obtain  high  Hach  number  data  on  X-20A  forward  fuselage 
in  AEDC  Hotshot  II  at  Hach  19  and  22. 

The  data  will  be  correlated  with  existing  Hach  6  -  16  data  from 
various  facilities. 


Test  Articles/Outllno: 


One  .200  scale  model  of  the  nose  of  the  X-20A  (existing 
.model  AD463K-1)  modified  for  this  test.  Modifications 
oonsist  of  changes  to  instrumentation.  Twelve  runs  are 
planned  at  various  altitudes  and  Inch  numbers  19  and  22. 


Test  Facilities: 


Arnold  Engineering  Development  Center,  Hotshot  II 


Schcdulo: 


196^  _ I _  •  19/>  i _ 


J  j  F  I  M  j  A  I  M  I J  I J  I A  |  S  j  O  I  N|D3J|F*M{A|M|J|J|A|S|0|N|D| 

rRr  i 

EWA(s)  No. _ 

This  Test  Supports  -  Data  reouir-d  to  establish  dggjgH  gililS.  for- 

__ _  _ _ _ _  Dato  Data  Req’d:  Anril  1063 


Flow  TImo  (EWA  Rol.  to  Compl.) 


li£l/  3-/6-  3 

FORM  2-Glfil-l-l 


Test  Period  5 


/s 'atisfrjx; 


M(  02-5697- 1 6  vVQL  : 

TAGE  36.-7 ' 


DESIGN  DEVELOPMENT 

Brlof  No.  2-19 

lye.jiec  develop::::;!  - 

TEST  PLAN 

RotpOmlblo  Company; 

Aero  thermodynamics 

toeing 

Tc»F  Tltla;  GLIDER  ZaCE  C.-i5  LEADING  EDGE  ;ZE)  LO'./ZR  SURFACE  JOINT  HEAT 

TRAZJFZE  TZ3T3  A?  CORNELL  AZRO  LA3.  (SPO  .APPROVED  TEST  y200) 

Test  Obloctlvs/ Justification: 

'  To  obtain  heating  rate  data  on  the  effects  of  alternative  nose 
jointv^geouetriesAt  Ilach  15. 


Test  Articles/ Outline; 


A  one- third  (-333)  scale  model  of  the  forward  fuselage  will  be 
built.  Three  interchangeable  nose  caps  will  enable  nose  cap  joint 
investigation.  Instrumentation  will  be  located  in  and  adjacent 
to  the  joints  insofar  as  possible. 

Approximately  32  runs  are  planned  at  various  attitudes. 


Tost  Facilities; 

Cornell  Aeronautical  Laboratory 

Schcdulo: 


_ •  196  \  »  1 94' ' _ 


J|FJM  J  A  Jm  j  J  jj  |  A  I  S  1 0  I  N|  DiJ  F  M  j  A  !  M  J  J  |  A  |  S  |  O  |  Nl  |  D 

1  _a_  1 

EWA(j)  No. _ 

This  Test  Supports  -  Data  reouirad  to  establish  desim  heating  rates  for  glider 

__ _ _______ _ ______  Dote  Data  Req'd:  Juie  1Sq3 


Flow  Time  (EWA  Re  I.  to  Compl.) 


FORM  2-ClCI-T-t 


Tost  Period  cA'AwVYWXS 


/kst/t,; . :  ~  I . 02-5697- 16  \VOL  I 


DESIGN  DEVELOPMENT 
TEST  PLAN 


1.1. l.i  clijlr  ajp.c- 

DxXAiac  - 

A  '-'TO  th e rn o  dp  r.  i c  3 


Brlof  No 


•Lcsponslblo  Company: 


ooinr 


Te>t  KEATING  RATE  DISTRIBUTION  STUDIES  ON  X20A  GLIDER  IN 

PRCXIlZTx  TO  JOINTS  (SPO.  ;>20l) 

Test  Oblcctlvo/ Justification: 


To  obtain  detailed  design  heating  rate  distributions  on  X-20A’ 
in  proxinity  to  nose,  leading  edge  and  lower  surface  joints, 
at  Each  19  and  22. 


TeJfArtlclos/Oufllna: 


1)  A  full  scale  code!  of  the  X-20A  from  STA  117.86  to  STA  147 
including  nose,  leading  edge  and  lower  surface  joints. 

2)  A  smaller  scale  model  incorporating  the  reaction  jets 
in  the  upper  wing  leading  edge  in  addition  to  the  joints 
mentioned  above. 

Twenty  runs  at  various  attitudes  and  Each  number  are  planned. 


Test  Facilities: 


Arnold  Engineering  Development  -  Tunnel  F 


Schedule: 


frC'y  i~ / b “ j’ 

FORM 
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r/'Gt 


1.1 .1.1  C-LIDIR  AIR  FRA.' 2 

aerody::.'::ic  develop.: 

STRUCTURAL  E2ATIEG 


DESIGN!  DEVELOPMENT 
TEST  PLAN 


Crlof  No.  3-1 


RoipOnsiblo  Company: 

Dcein 


Toil  Tlflo;  Effects  of  Panel  Stiffening  Configuration  in  Eeat  Transfer  Rates 
(SPO  #1  So  &  1S5) 

Tot  Objcctfvo/ Ju:tlflcctfon:  Objective  is  to  determine  the  effects  of  alternative 
panel  stiffening  methods  cn  heat  transfer  coefficients.  Additional  data  is  re¬ 
quired  to  complete  panel  design. 


Test  Artlcles/Outllno; 

AEDC  model  consists  of  a  flat  plate  28  inches  long  by  20  inches  vide  by  2  inches 
thick  vith  a  sharp  wedge  leading  edge,  llodel  has  provisions  for  separate  instru¬ 
ments  inserts.  Six  different  insert  configurations  will  be  tested  In  the  plate. 
Separate  inserts  of  same  configuration  will  be  required  for  pressure  tests  and 
temperature  tests.  Testing  will  be  accomplished  at  M  =  10  at  angles  of  attack 
0°  to  15°  yaw  angle  0°. 

Cornell  model  consists  of  a  wedge  leading  edge  flat  plate  22  inches  long  by  18 
inches  side  by  1  inch  thick  with  5  configurations  of  roughness  inserts.  Testing 
vill  be  conducted  at  M  =  15  at  angles  of  attack  0°  to  15°  yaw  angle  0°. 


Test  Facilities: 

AEDC  Tunnel  "C" 
Cornell  Aero  Lab  48" 
Schedule: 


_  196  Id 
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EVVA(s)  No.  5-509  &  5-510 

This  Test  Supports  -  __________ 

Flow  Time  (EWA  Re!,  to  Compl.) 
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AEDC-CS  S  COHN  ELL 


Doto  Dote  Req'd: 


Tost  Porlod 
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fAGE  36.10 


1.1. 1.1  GLIDER  MRFRAIZS 

AERO  DYHAMC  DZVZLOE'-ZLT 
STRUCTURAL  KZATIIIG 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Crlof  No.  3-2 


Responsible  Company: 


Test  Tit lo:  Fin  Leading  Edge  and  Elevon  Gap  Heating  Rates  (SFO  #197  &  #198) 
Test  Objective/ Justification: 


Objective  Is  to  obtain  effect  of  fin  leading  edge  and  elevon  gap  geometry  on 
local  heat,  transfer  rates.  This  data  is  required  to  complete  design. 


Test  Artlclcs/Outllnos 

BHST  model  is  that  used  in  SPO  #112  modified  for  this  test.  Testing  will  be 
accomplished  at  M  =  22  at  angles  of  attack  of  15°,  20°,  30°  and  40°,  angles 
of  yaw  of  0  +  5°  i  10°  and  elevon  deflections  of  0  +  5°  +  10°..  Heat  transfer 
data  will  be  taken. 

AEDC  model  is  that  used  in  SPO  #39  codified  for  this  test.  Testing  will  be 
accomplished  at  II  »  10  at  angles  of  attack  of  15°,  20°,  30°  and  40°,  angle  of 
yaw  0°  and  elevon  deflections  of  0°,  5°  +  10°  and  -20°. 


Tost  Facilities; 

Booxng  Hot  Shot  (44") 

.  Arnold  Center  Tunnel  "C" 

Schedulo: 


1962  _ 5 _  1 96  7? 
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This  Test  Supports  -  _____________ _ ___ 

___ _ _  Date  Data  Req‘d: _ 


Flow  Time  (EWA  Rol.  to  Compl.) 
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FORM  2-GlflM-l 


Test  Period  IKSSSSE 
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rAGE 


Program  Element  lo 
1.1.1 .1 


Brief  So. 


*6 

Teat  Title j  Booster  Plow  Field  Surveys  (Second  Stage  Vehicle) 

This  plan  relocated  in  Program  Element  So.  1.6. 1.8,  Brief  2-1,  page;  200.1. 


T“of» 


Design  Developoant  test  plans  In  the  following  areas  aie  Included  in 
12-6783-1,  "Structural  Integrity  Develojnant  &  Tost  Progree  -  Detail  Flan 
Structures  Technology". 


1.1. 1.2 


Airfraae  -  Structural  Integrity 
Materials  and  Processes  Dsvelojment 
Basic  Allovables 


Structural  SoYlronasst 


Oonponent  Allovables 


U 3 4071  »000  (wai  IaC  1*4*  L-RI) 

Ravi sad: 

n  £  S 


00MC  1  N0  vnl.  II 

PAGE  38 
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1 . 1 . 1 .3  GLIDER  AIRFRAME-MISCEL¬ 
LANEOUS  STRUCTURAL  DEVELOP- 
MENT-Seals,  Latches.  &  Mhc  Attach 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No. 


Responsible  Company: 

Boeing 


Test  Title:  PNEUMATIC  SEAL- PI  LOT’S  HATCH  DEVELOPMENT  TESTS 


Test  Objective/ Justification:  The  te5f  objective  is  to  verify  predicted  leakage  rates  and 
substantiate  the  use  of  pneumatic  seels  for  pilot's  hatch  and  similar  access  openings  in 
pressurized  compartments. 


Limited  data  on  this  seal  application  and  relatively  lorge  deflections  in  surrounding  struct¬ 
ures  preclude  analytical  predictions  of  leakage  rates. 


Test  Articles/ Outline;  The  test  article  will  consist  of  a  simulated  pilot's  hatch  (26x40) 
and  surrounding  structure  mounted  on  a  pressure  test  fixture. 


Currently  qnfailable  seals  will  be  rested  to  compare  their  performance  and  leakage  rates 
under  simulated  operating  conditions  on  full  scale  hatch  structure.  Tests  will  be  conducted 
In  a  thermal  and  pressure  environment  simulating  flight  conditions  to  provide  data  for  total 
mission  leakage  predictions. 


Supplemental  testing  will  be  conducted  to  determine  permeability,  burst  pressure,  and  the 
significance  of  sublimation  of  elastomers  subjected  to  high  altitude  environments. 


Test  Facilities:  Existing  Boeing  laboratory  facilities  will  be  utilized  for  this  test.  Either  a 
5'x6'x5'  rectangular  or  a  6‘  diameter  by  8'  deep  environmental  chamber  will  beaeauired. 


Schedule:  ^cc^P^Tibilities  between  "Date  Data  Required"  end  Tost 

- —  Cotapletion  Date  will  be  resolved  by  changes  to  released 
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1.1.1. 3  GLIDER  AIRFRAJS  -  MISC1W  DESIGN  DEVELOPMENT 
LAHE0U3  STRUCTURAL  DIVSLOPISHT  -  I  TEST  pLAN 

Seals.  Latches,  &  Wise.  Attachment 


Brief  No.  5 


Responsible  Company: 
Bool 


Test  Title:  PRE3SUKX  VHDCW  SEAL  DSVXLOFUDT  TESTS 

Test  Objective/ Justification:  The  test  objective  is  to  determine  leakage  rates 
for  window  scale  in  the  pilot* a  compartment. 

Investigation  indicates  that  existing  vimdov  mounting  and  sealing  techniques 
are  satisfactory  for  the  Pyma-Sonr  program.  However,  the  leakage  allowable* 
require  that  tests  to  be  conducted  to  accurately  determine  leakage  rotes. 


Deleted  -  This  tost  covered  under  Struct.  Tech*  Doc.  D2-6783-1 


Test  ArMcles/Outilne:  An  aluminum  box  test  fixture  that  can  simulate  compart- 
'  pwyit  d^fioetinnfl  will  be  used  to  simulate  installation  of  the  largest  window. 

Tests  will  bo  conducted  in  a  pressure  and  thermal  environment  simulating 
flight  conditions.  Test  fixture  will  be  pressurized  to  8.0  psig  to  simulate 
maximum  attainable  compartment  pressure. 


Tesf  Facilities:  Existing  Boeing  laboratory  facilities  will  be  utilized  for 
this  test.  Test  article  size  has  not  yet  been  determined.  However,  existing 
environmental  chambers  are  satisfactory. 


Schedule: 
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1.1. 1.3  OLH&R  AIRFRAMB 


DESIGN  DEVEI OPMENT 

Brlof  No. 

5-1 

TEST  PLAN 

ich. 

Responsible  Comport  y: 
Boeing 

Test  Title;  Edge  Attachnmnt  &  Soal  Development  -  Pilot's  Compartment 
Pressure  Windows 

Test  Objective/ Just IftcoMon:  Hie  objective  of  this  test  is  to  develop  a 

pressure  window  seal  that  will  be  compatible  vith  Dyna-Soar  leakage 
requirements.  leakage  requirements  demand  careful  investigation  in 
this  area. 


*  V 

Test  Art  Icles'/Out  line:  A  full  sixe  window  including  edge  attachment 

representative  of  the  Byna-Soar  window  design  will  be  fabricated  and 
mounted  in  a  simple  pressure  vessel. 

Hie  test  article  will  be  subjected  to  load  end  environmental  conditions 
to  verify  .the  mounting  technique  and  to  evaluate  the  performance  of  the 


Teit  Facilities;  Existing  Boeing  Laboratories  Facilities 


Schedules 
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1.1. 1.3  GLIDER  AIRFRAME  -  MISCEL¬ 
LANEOUS  STRUCTURAL  DEVELOFMEOT  - 
Landing  Gear 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 
Boeing/nASA 


Tesf  Tifle: 


LAKDIKC  GEAR  HK3  SPEED  DROP  TESTS 


Test  Objective/ Justification:  Determine  internal  gear  loads,  evaluate  the  inte¬ 
grated  gear  ay  a  tea  dynamic  characteristics  under  simulated  operating  conditions, 
and  verify  skid  component* a  compatibility  with  the  design  landing  requirements. 
The  test  is  a  necessary  part  of  the  landing  gear  development  program  to  confirm 
the  gear  concept  suitability  and  to  evaluate  the  effects  of  operating  parameters 
on  the  integrated  gear  system. 


Test  Articles/ Outline:  A  full  seaL*  mass  simulated  glider  structure  vill  be 
mounted  on  the  Langley  landing  loads  track  sled  so  that  it  may  be  dropped  at 
sink  rates  from  4  feet  per  second  to  10  feet  per  second  and  at  various  pitch, 
yav  and  roll  angles .  Tests  vill  be  conducted  at  a  sled  speed  of  130  knots  ■ 


^  &  I 


,2-  z?'T\. o ^ 


5V-^ 


Test  Foci lities:  The  test  vill  be  conducted  by  the  NASA  Langley  Research  Center, 
Landing  and  Impact  Branch,  Langley  AF3,  Virginia.  The  test  hardware  will  be 
installed  on  the  60,000  pound  test  carriage  of  the  Langley  Landing  Loads  Track. 


Schedule: 
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EWA(s)  No.  3-114 
This  Test  Supports  - 


Landing  Gear  Design  Release 


Dote  Data  Req’d:  6-30-6? 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6ICI-M 
Revised 


Test  Period 


I  02-5697- 16  \VOL  II 


ht.'J  f 


1.1 .1.3  GLIDER  AIRFRAME  -  DESIGN  DEVELOPMENT 

MISCELLANEOUS  STRUCTURAL  TEST  PLAN 

DEVELOPMENT  -  Landing  Gear _ _ 

Test  Title:  LANDING  GEAR  HIGH  SPEED  TESTS 


Brief  No.  7 _ 

Responsible  Compony: 
Boein  ;/KoUam*n 


Test  Objective/ Justiflcotlon: 

Determine  internal  gear  loads  due  to  skid  friction  end  runway  irregularities 
ard  evaluate  nose  landing  gear  and  main  landing  gear  skid  wear  and  structural 
characteristics  under  simulated  operating  conditions.  The  test  is  a  necessary 
part  of  the  landing  gear  development  program  to  confirm  the  skid  concept 
suitability  and  to  evaluate  the  effects  of  operating  parameters  on  the  landing 
gear  assemblies. 


Tesf  Articles/Outline: 


The  nose  gear  and  main  gear  skid  assemblies  will  be  mounted  on  the  Holloman 
teat  sled  so  that  simulated  slido-out  and  impact  loads  may  be  applied  to 
the  skids.  Testa  will  be  conducted  at  225  knots  diminishing  to  zero  In  a 
slide-out  distance  of  5000  feet.  , Tests  will  include  runway  irregularities', 
to  evaluate  the  skid  capability  of  operating  over  bumpB.  Skid  friction 
and  wear  on  concrete,  lake  b«4  and  asphalt  will  be  determined. 


Test  Fciclllties: 


The  test  will  be  conducted  by  Boeing  at  the  Holloman  Aif  Force  Base  Track 
Facility,  The  teBt  hardware  will  be  installed  on  the  rccket-propelled 
high-speed  sled. 

Schedule: 
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1  .1 . 1 . 3  GLI DER  AIRFRAME  - 
MISCELLANEOUS  STRUCTURAL 
DEVELOPMENT  -  Landing  Gear 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  £> 


Responsible  Company: 

Boeing/EdvardB 


Test  Title: 

HARD  COATED  1-15  LANDING  GEAR  SKID  TEST 

Test  Objective/ Justlflcotlon: 

Evaluates  the  friction  and  waar  properties  of  the  Bendix  i.ard  coat  on  dry 
lake  bed,  concrete,  and  asphalt  runways.  The  test  is  a  necessary  nart 
of  the  landing  gear  skid  development  to  correlate  laboratory  test  inform¬ 
ation  with  actual  skid  tests  at  an  early  date. 


Test  Articles/Outline: 

One  left-hand  and  one  right-hand  X-1  5  main  landing  gear  skid,  coated  with 
Bendix  hard  coat  cermet  number  3131-33.  TestB  will  be  conducted  at  maximum 
test  velocity  attainable  from  the  test  vehicle.  Tests  will  include  run* 
on  dry  lake  bed,  concrete,  ard  asphalt,  to  determine  coefficient  of  friction. 
Final  tests  will  be  run  on  concrete  until,  cermet  surface  is  worn  through 
to  determine  wear  characteristics. 


Test  Facilities: 

The  tests  will  be  conducted  by  AFFYC  at  Edvards  Air  Force  Base.  The  test 
hardware  will  bo  installed  on  the  existing  X-1 5  landing  gear  crop  test  vehicle. 


Schedule: 
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1.1 .1.3  GLIDER  AI»-J'RA],1Z--- 
KISCELLANZCU3  STRUCTURAL  DEVELOP¬ 
MENT,  LATCHES  &  RISC.  ATTACH. 


DESIGN  DEVELOPMENT 

TEST  PLAN  Roipbrolblo  Company: 


BOEING 


Test  Title:  HIGH  TEMPERATURE  SPRING  TEST 


Test  Obicctivo/Justlflcctlon: 


The  object  of  this  test  is  to  determine  the  load  relaxation  of  a 
Rene  4l  helical  compression  spring  at  high  temperature. 

Relaxation  data  for  Rene  4l  springs  at  the  temperatures  encountered 
is  presently  not  available. 


Test  Articlos/Outlina: 

Test  specimens,  of  the  expected  configuration  for  the  umbilical  door 
latch  mechanism,  will  be  tested  at  design  loads  and  temperatures,  and 
load  relaxation  will  be  determined. 


Test  Facilities: 


Boeing  development  laboratories. 


Schcdulo: 


LTi:  1963  I  •  .\Tr’r>  1964 
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1.1. 1.3  GLIDER  AIRFRAME-MISCELL¬ 
ANEOUS  STRUCTURAL  DEVELOP¬ 
MENT- Landing  Gear 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  $1 


Responsible  Company: 

Bendix  Corp. 


T<»t  Title:  NOSE  GEAR  SKID  DEVELOPMENT  TESTS 

Test  Objective/ Justification;  The  elective  is  to  evaluate  the  design  of  the  nose  gear  skit 
under  simulated  operating  conditions  and  verify  its  compatibility  with  design  landing  require¬ 
ments.  The  test  is  a  necessary  part  of  the  landing  gear  development  program  to  confirm  feas 
ibility  of  the  landing  gear  design  concept. 


Test  Articles/Out  line;  The  vendor,  Bendix  Corporation,  will  -test  three  nose  skid  assemblies 
and  a  suitable  number  of  representative  material  specimens.  These  articles  will  be  used  in 
the  Static,  Impact,  Shear,  Wear,  Temperature,  Pressure  and  other  tests  specified  in  Source 
Control  Drawing  10-20921,  "Skid  Assembly,  Nose  Landing  Gear  (Test  Only)." 


Tost  Facilities:  Facilities  and  instrumentation  will  be  furnished  by  the  vendor. 
The  operation  test  will  be  conducted  at  Holloman  AFB  by  Boeing. 

Schedule: 
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1 . 1 . 1 .3  GLIDER  AIRFRAME-MISCEL¬ 
LANEOUS  STRUCTURAL  DEVELO> 
MENT-  Landing  Gear 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No. 


S2 


Responsible  Company i 

Goodyear  Co. 


Test  Title;  MAIN  GEAR  SKID  DEVELOPMENT  TEST 

Test  Objective/ Justification:  fhe  objective  is  to  evaluate  the  design  of  the  main  landing 
skid  under  simulated  operating  conditions  and  verify  its  compatibility  with  design  landing 
requirements.  This  test  is  a  necessary  part  of  the  landing  gear  development  program  to 
confirm  feasibility  of  the  landing  gear  design  concept. 


Test  Artlcles/Outlinei  The  vendor,  Goodyear  Tire  and  Rubber  Company,  Aviation  Product! 
Division,  will  test  three  main  skid  assemblies  and  a  suitable  number  of  representative  mater 
ial  specimens.  These  articles  will  be  used  in  the  Static,  Impact,  Shear,  Wear,  Tempera¬ 
ture,  pressure  and  other  tests  specified  in  Source  Control  Drawing  10-20914,  "Skid  Assembly 
Ma  in  Landing  Gear  (Test  Only)". 

t 


Test  Facilities:  Facilities  and  instrumentation  will  be  furnished  by  the  vendor. 
The  operation  test  will  be  conducted  at  Holloman  AFB  by  Boeing. 

Schedule: 
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1.1. 1.3  GLIDER  AIRFRAME-MISCEL¬ 
LANEOUS  STRUCTURAL  DE\  ELOp- 
MENT-  Landing  Gear _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  hiASA1 


Responsible  Company: 

NASA 


Test  TlfUt  LANDING  GEAR  MODEL  DROP  TESTS 

Test  Objective/ Justification;  The  purpose  is  to  obtain  additional  information  on  dynamic 
characteristics  during  Dyna-Soar  Landing  touchdown  and  slideout  with  a  1/10  scale  model. 
NASA  has  determined  that  this  test  will  be  a  valuable  adjunct  to  the  Full  Scale  Model 
High  Speed  Drop  Tests. 


Test  Articles/ Outline:  NASA  has  designed  and  constructed  a  1/10  scale  model  of  the 
Dyna-Soar  and  is  making  landings  on  a  plywood  runway. 


Test  Facilities;  NASA  is  conducting  these  tests  as  their  own  research  program  using  their 
own  facilities  at  the  Langley  Research  Center,  Langley,  Virginia.  Detailed  schedules  will 
not  be  presented  since  Boeing  is  not  directly  involved. 

Scheduled 
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1 .1 .2.1  FROfULSIOU-  GLIDER 

DESIGN  DEVELOPMENT 

Brief  No.  | 

ACCELERATION  ROCKET 

TEST  PLAN 

Responsible  Company: 

Thiokol  (Elkton) 

Test  Title:  Acceleration  Rocket  Motor  Design  Development  Test 


Test  Objective/ Justification:  The  objectives  of  these  tests  are  to  evaluate 

'the  components,  assemolios,  and  fuli-scale  Acceleration  Rocket  Motor  when 
subjected  o  simulated  environment  and  load  conditions;  to  determine  the 
Acceleration  ?-'cket  Motor  compatibility  with  the  glider  propulsion  require¬ 
ments)  and  to  establish  a  fixed  design  configuration.  These  tests  are  a 
necessary  part  of  tne  Development  Program  to  confirm  the  Rocket  Motor 
operating  parameters. 


Test  Articles/ Outline:  The  Acceleration  Rocket  Motor  vendor  will  subject 

components,  sub-assemblies,  and  assemblies  to  physical  and  functional  tests 
prior  to  full-scale  motor  testing,  Ihe  ballistic  elements  (propellant,  insu¬ 
lation,  liner,  inert  slivers,  adhesives,  and  ignition  elements)  will  be  sub¬ 
jected  to  physical,  functional,  and  aging  tests.  Rocket  motor  case  and  eft 
closure  assemblies  will  be  proof  and  hydroburst  pressure  tested.  The  ignition 
assembly  (safe  and  arm,  squibs,  ihitiator  and  pyrogen)  will  be  tested  as 
components  and  then  assemblies.  The  thrust  vector  controlling  nozzles  will 
be  evaluated  on  10  ^nass  flow  motor  firings  (single  nozzle  motors)  prior  to 
full-scale  motor  tests.  One  full-scale  "used**  motor  case  will  bo  cast  with 
live  propellant,  instrumented  with  thermocouples,  and  subjected  to  temperature 
gradient  conditioning  tests.  The  full-  scale  motor  test  planvdefined  on 
page  4-3.  I  .  I* 


Test  Facilities:  The  testB  will  be  conducted  at  the  facilities  of  the  Thiokol 

Chemical  Corporation,  Elkton  Division,  Elkton,  Maryland,  exoept  that  the  one 
rocket  scheduled  for  altitude  firing  will  be  tested  at  Arnold  Engineering 
Development  Center,  Tullahoma,  Tennessee. 


Schedule: 
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1.1. 2.1  FROFUISIQB- GLIDER 
ACCKLSRATIOH  ROCKET 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No. 


Reiponsible  Company: 

Thiokol  (Elkton) 


Tc»t  Title:  Acceleration  Rocket  Motor  Explosive  Hazard  Test 

Test  Objective/ Jmtiflcotlon:  The  objectives  of  these  tests  are: 

1 .  To  obtain  ICC  hazardous  handling  classification  to  permit  transportation 
by  commercial  carrier. 

2.  To  obtain  the  military  hazardous  handling  classification  and  to  determine 
the  hazardous  characteristics  of  tho  rocket  in  order  to  confirm  the 
preliminary  hazardous  classification  assigned  for  planning  the  handling, 
storage,  and  transportation  of  the  rocket  motor. 

These  tests  are  a  necessary  ps-t  of  the  Development  Program  to  satisfy  ICC 

and  Military  Hazard  Testing  requirements. 


Toil  Articlos/Outllne:  The  Explosive  Hazard  Test  Plan  is  divided  into  Phases 
I,  II,  and  III  as  follows: 

Phase  I  The  following  propellant  sample  tests  are  performed  on  10-gram  and 
1  3/4-inch  cube  propellant  samples:  a.  Trauzl  Lead  Block  Test; 
b.  Autoignition  Test}  c.  Unconfined  Burning;  d.  Thermal  Stability 
Teso;  and  e.  Bureau  of  Explosives  Impact  Test. 

Phase  II  The  following  Critical  Diameter  Detonation  Tests  will  bs  conducted 
on  sub-scale  propellant  grains:  a.  Critical  Diameter  detonation  on 
8-inch  grains;  b.  High  velocity  impact  on  5-inch  development  notor, 
50  caliber;  c.  External  heat  5-inch  development  motor. 

Phase  III  The  following  tests  are  conducted  on  5  full-scale  motors*  a„  40-ft. 

drop;  b.  Fire  Test;  c.  High  Velocity  Bullet  Impact;  and  d„  Pro¬ 
pagation  of  detonation  at  -10°F  and  +1^0°F. 

Test  Facilities:  The  Phase  I  tests  will  be  conducted  at  the  Bureau  of  Explosives 
Laboratories,  American  Association  of  Railroad  Companies,  South  Amboy,  N.J. 

The  Phase  II  and  IH  tests  will  be  conducted  at  Edwards  Air  Force  Base,  Califor-j 
nia,  by  government  employees  attached  to  that  site. 


Schedule: 
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This  Test  Supports  -  Design,  Manufacture,  and  Delivery  of  the  Glider  Propulsion 
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1.1. 2.1  PROPULSION-GLIDER 
ACCELERATION  ROCKET 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 
BOEING 


Test  Title:  Acceleration  Rocket  Kotor  Environmental  Shroud  Tests 

Test  Objective/ Justification;  The  objectives  of  the  Environmental  Shroud  Tests 

are  to  1.)  verify  the  structural  integrity  of  the  environmental  shroud  to  . 
withstand  the  loads  subjected  during  352  air  carry,  2.)  verify  the  burst 
characteristics  of  the  shroud  during  rocket  me  cor  ignition  and  3»)  to  study 
the  durability  of  "the  base  section,  of  the  shroud  throughout  the  burn  tame  of 
the  rocket  motor  under  sea  level  conditions.  Verification  will  be  obtained 
by  testing  the  shroud  to  100,0  of  operating  loads  and  100^  of  design  ultimate 
loads.  If  abnormal  results  are  encountered,  revisions  to  the  snroud  will  be 
incorporated. 


Test  Articles/Outlino:  One  shroud  will  be  tested  on  a  developmental  Accclera- 

-  *  sea  level  . 

tion  Rocket  Kotor  firing  to  subject  the  shroud  to  the  rocket  no toiy^i gni  oi  cr. 

pressure  buildup  and  base  heating  environment,  .mother  shroud  ’.ri.il  be  static 
pressure  tested  to  simulate  external  pressure  loadings,  then  pressurised 
internally  to  determine  its  separation  characteristics.  Pressure  instrnnenta- 
tior.  :  and  visual  inspcctipn  of  the  test  article  uill  establish  the 

adequacy  of  the  environmental  shroud. 


Test  Facilities:  One  shroud  will  be  transported  to  Thiokol  Chemical  Corp., 

Elktor.  Division,  Maryland  for  a  tost  on  the  Acceleration  Rocket  Koto: 

The  st'tic  i  acted  in  the  Boeing  Laboratories.  No  special 

equipment  is  re.  .... . 
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This  Test  Supports  - 


Designof  the  Shroud 
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1.1. 2. 2  PROPULSION' ORDNANCE  DEVICES 
Batch  Ejection 


Responsible  Company: 
Unknown 


Teat  Title:  EXPLOSIVE  BOLTS  FCR  PILOT'S  ESCAPE  HATCH 


Subcontractor  design  development  testing  Is  anticipated  In  this  area.  The 
test  plana  vill  be  Included  vhen  available. 
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1.1. 2. 2 

Propulsion  -  Ordnancs  Derict 
Chart  Port  Cover  Release 


DESIGN  DEVELOPMENT  B.fleLNo: - 

TEST  PLAN  Responsible  Company* 

*  Unknown 


Tell  Title:  EXPLOSIVE  FASTEMERS  FOR  BLAST  PORT  COVER  RELEASE 

Teit  Objective/ Justification:  Suboontraotor  design  development  testing  is 
anticipated  in  this  area.  The  test  plans  will  be  inoluded  when  available* 


Tesl  Article*/ Outline: 


Tost  Facilities: 


Schedule: 
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1. 1.2.2  PROPULSION  -  ORDNANCE  . 

DEVICES.  Glider/Transitior 
Separation  &  Abort  Separation 


DESIGN  DEVELOPMENT  Le.figL.N?d - 

TEST  PLAN  JReipomibl*  Company! 


Test  Title:  EXPLOSIVE  FASTENER  FOR  GLI DER/TRAL S ITION  SEPARATION  AND  ABORT 
$£pARATI0N 

Test  Objective/ Justification; 

Subcontractor  design  .development  testing  iB  anticipated  In  this  area*  Thi 
test  plans  will  be  included  when  available* 


Test  Articles/ Outline: 


Test  Facilities: 


Schedule: 
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1.1. 2. 2  PROPULSION- ORDNANCE  DEVICES  Responsible  Coepany 

Gilder/Transition  Separation  Unknown 

Test  Title:  PROPELLANT  ACTUATED  THRUSTERS  FOR  GLIDER /TRANSITION 
SEPARATION 

Subcontractor  design  development  testing  Is  anticipated  In  this  area. 
The  test  plans  will  be  included  when  available. 
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1.1. 3. 2  PROPUISIOJJ  -  ORI'IIASCS  EEVICE3  Responsible  Conrpany: 

Unmanned  Glider  Deotruct  System  unknown 


Subcontractor  design  devolopncnt  testing  is  anticipated  in  this  *rea.  Hfce 
test  plans  vlll  be  included  vben  available. 
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1*1. 3*1  SECC3DARY  PCWER 
POWER  GZHZRATIQI 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Crmponyt 


Test  Tiflo: 


HYEROGBI  DISPOSAL  TEST 


Test  Objective/ JuitiflcoHon:  To  detersdne  what  degree  of  susceptibility  to 

fire  or  explosion  and  injury  to  personnel  will  bo  created  by  hydrogen  that 
evolves  frou  leakage ,  venting  and  exhausting  froa  the  AHJ  and  Environnental 
Control  Subsystea. 


To  Insure  that  hydrogen  In  the  gilder  vlll  not  present 
or  equipment . 


a  hazard  to  personnel 


V*.  .<•  ^ 


Test  Articles/ Outline:  Articles  of  teat  hardware  needed  are  hot  gas  source, 
gaseous  hydrogen  and  oxygen,  simulated  portion  of  B-52  wing  that  the  AP&GU 
will  exhaust  through,  APoCU  exhaust  duct  (actual  or  simulated )  and  simulated 
glider  secondary  power  bay. 

1.  Hot- gas  (1200°F)  will  be  generated  by  the  hot-gas  source  and  will  flow 
through  the  simulated  exhaust  duct  and  simulated  B-52  wing  at  flow 
rates  up  to  9Qr/hr. 

2.  Hydrogen  will  be  admitted  to  the  Secondary  Paver  Bay  at  a  rate  as  may 
be  experienced  by  hydrogen  leakage  from  the  Environmental  Control  Sub- 
ays  ten  and  by  hydrogen  flowing  back  into  the  Secondary  Power  Bay  after 
passing  through  the  exhaust  duct. 


Test  Facilities:  * 

Test  will  be  conducted  at  the  Boeing,  Tulalip  Facility. 

Schedule: 
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This  Test  Supports  -  8IL  Tests  B-52  Captive  Flight _ 
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1.1. 3.1  SSCOHDaRY  power  - 

DESIGN  DEVELOPMENT 

Brief  No.  2 

Paver  Generation 

TEST  PLAN 

Responsible  Company: 
Pooirg 

Test  Title:  AP  &  OU/Hydraulic  i»  Electrical  Power  Distribution  Development  Test 


Test  Objective/ Justification:  The  AHJ  development  is  primarily  a  subcontracted 

effort.  However,  due  to  the  developeaant  status  of  the  hydraulic,  electrical 
and  cryogenic  environmental  control  systems  valch  are  so  inte,rjrnlly  rated 
with  the  APU,  a  certain  amount  of  design  development  testing  is  required  by 
Boeing  to  insure  that  the  overall  integrated  ays  ten  design  proceeds  on  a 
timely  basis.  Data  will  also  be  gathered  to  support  the  design  of  the  ARJ 
exhaust  duct. 

The  objective  of  this  testing  is  to  investigate  the  performance  and  capabili¬ 
ties  of  the  APU  when  operated  in  conjunction  vith  prototype  hydraulic  and 
electrical  power  distribution  systems  prior  to  Design  Integration  testing 
in  the  Environmental  Simulator.  (The  cryogenic  subsystem  mating  development 
is  covered  by  Test  Brief  f6 ,  Section  l.lAA.) 


Test  Articles/ Outline:  A  prototype  AP  &  CU  '.rill  be  rated  vith  prototype 
hydraulic  and  electrical  distribution  system.  Hydraulic  and  Electrical 
loads  will  be  cnpliod  concurrently  and  environment  will  be  varied  In  accord¬ 
ance  with  conditions  specified  in  the  source  control  drawing. 


Deleted  -  this  work  is  accomplished 
by  Test  Brief  lio.  6,  page  52  (Bread¬ 
board  Cryogenic  Tests). 


Test  Facilities:  Boeing  Tul&lip  Hazardous  Test  Facility 


Schedule: 
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EWA(s)  No.  3-300 

This  Test  Supports  -  The  integration  testing  required  to  assure  that  the  APU 


design  is  compatible  with  the  rest  of  the  Date  Data  Req’d:  _ 

Secondary  Power . 
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1.1. 3.2  SECONDARY  POWER 
Electrical  Fervor 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Crlof  No.  i _ 

Raiporoiole  Company: 


Boeing 


Test  Title:  Tftigh  paeperuture  Wire  and  Connector  Evaluation 


Test  Objective/ Justlflcotlon;  To  evaluate  high  temperature  vire  and  connectors 
for  use  in  unconditioned  areas  of  the  glider.  This  evaluation  is  necessitated 
because  insufficient  data  is  available  on  the  vire  and  connectors  for  the 
extreme  temperatures  of  the  E&Tuv-Soar  application. 

The  tests  vill  (l)  datermine  suitability  of  "off-the-shelf"  high  temperature 
vire  (*VA  3-290);  (2)  verify  vire  installation  temperatures  (EWA  3-290);  and 
(3)  test  end  evaluate  to  determine  the  overall  compatibility  and  thermo- 
electric  accuracy  of  the  complete  instrumentation  electrical  circuit  con¬ 
sisting  of  (a)  high  temperature  connectors,  (b)  high  temperature  vire, 

(c)  vire  splices,  and  (d)  compensating  lead  vire.  (QfA  3-291) 


Test  Articles/ Outline; 

1.  Vire  of  single  and  multiple  conductors  with  various  types  of  insulation. 

2.  Connectors  of  single  and  multiple  pin  configurations  vith  various  typos 

of  insulation.  , 

3.  Vire  splice  and  compensating  lead  vires. 

Vire  and  connectors  vill  be  tested  to  determine  the  ability  of  the  insula¬ 
tion  and  configuration  to  withstand  high  temperature,  low  pressure,  corona, 
and  vibration.  In  addition,  connectors  vill  be  tested  for  pressure  and 
moisture  sealing  capabilities. 


Test  Facilities:  Annex  D  Laboratories  and  Boeing  lAbs.  2.01  Bldg. 


Schedule: 
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EWA(s)  No. 3-290  &  3-291 

This  Test  Supports  -  Psal/ai  of  Wire  Bundle  Assemblies  in  Uncontrolled  Environment 


Araftfi  Dote  Data  Req'd:  Aug.  19  2 
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1.1. 3. 2  CCCOIJDAKY  POWER 
Electrical  Powsr 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Br lof  No.  2 


Respomtoi*  Corr.ponyj 

booing 


Test  Title:  POWER  QUALITY  SIMULATOR  TESTS  (TERMINATED,  1/31/62) 

.  ,  -c*  ^  ■*» 

Test  Objective/ JmtlflcoMon:  To  obtain  knowledge  and  experience  of  the  power 

gupply  characteristics  for  development  of  qualification  test  procedure*. 
These  procedures  together  with  the  capability  of  their  execution  will  be  a 
requirement  for  the  qualification  of  all  electric al  load  equipment.  To 
prove  reliable  performance  of  such  equipment  during  dynamic  change*  of 
power  quality  in  the  Dyra-Soar  glider.  Such  procedures  and  testing  would 
establish  a  precedence  heretofore  unavailable.  # 


Test  Articles/ Outline;  a  static  inverter/ frequency  changer  (Tel- Instrument 

unit  Ho.  4300-3-£L2“ -  modified)  will  be  operated  to  prove  its  capability 
of  performance  within  the  desired  requirements.  Typical  loads  will  be 
employed  to  develop  the  desired  test  procedure. 


‘  Equipment  specifications  are  being 
revised  to  eliminate  the  requirement  for  proof  of  reliable 
performance  during  dynamic  changes  of  pover  quality. 


■**■!*»  th 


**fy>  j  ’ 


Test  Focilltles;  Boeing  Electrical  Laboratory,  2.01  Bldg. 


Schedule: 
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This  Test  Supports  -  Development  of  Qualification  Tost  Procedures _ 

____________ _ ; _  Date  Data  Req'd:  3  ~  I  ~  C >  2 


Flow  Time  (EWA  Rel.  to  Compl.) 


Test  Period  LWYAYiMH 


D2-5697- 16  vVOL 


rAOt  S  f 


FORM  2-€»8M-i 

/if  P  -  J>  <7  ,  ? 


&£JJEf/VG 


1.1. 3.2  SECONDARY  POVER 

Eleotrical  Power 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No.  3 


Responsible  Compony: 

_ Boeing _ 


Tesf  Title: 


Eleotrical  System  Components 


Test  Objective/ Justification: 

To  evaluate  state-of-the-art  electrical  components  to  determine  suita¬ 
bility  and/or  development  requirements  for  use  in  Boeing  designed  electrical 
system  assemblies.  These  teats  will  determine  source*  electridal  parfor- 


4.  Diodee 

5.  Eleotrio  connectors 

6.  Cockpit  lighting  transformer 

7.  Eleotrio  vires 

Teat  specimens  will  be  operated  under  environmental  conditions  vhiih  simulate 
glider  flight  conditions. 

Test  Facilities: 

Test  facility,  Boeing  Eleotrical  Laboratories,  2.01  Bldg. 
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This  Test  Supports  -  Eleotrical  system  assemblies  design,  parts  selection 
_ _ Dale  Dafa  Req'd:  April,  19&2 
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1.1. 3-2  SECOHDAFCf  PCWiK 
Electrical  Power 


DESIGN  DEVELOPMENT  M?LNo.: — 

TEST  PLAN  Responsible  Compony: 


Test  Title:  BXCTRICAL  SYSTEM  ASSEMBLIES,  DZSIQI  nSYELOPMOT 


Test  Objective/ Justlflcotfon:  To  test  the  Boeing  designed  electrical  panels 

and  assemblies  of  the  glider  electrical  systea  to  assure  that  the  designs 
developed  are  in  accordance  with  environmental  and  electrical  performance 
requirements. 


Test  Articles/ Outline: 


1.  Main  Power  Box 

2.  Subsystem  Electrical  Belay  Panels 

3.  Forward  Load  Bat  Panels 

K.  Blocking  Diode  Assembly  t 

These  assemblies  will  be  tested  for  vibration,  corona,  acceleration,  shock, 

altitude  temperature  rlsey  electrical  performance;  _  . 

and 


Test  Facilities: 


Boeing  Elec.  Laboratory  2.01  Bldg. 


Schedule: 
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POWER 

DESIGN  DEVELOPMENT  \ 

TEST  PLAN 

1.1.3.*  S2CC3BAHY 
ELECTRICAL  POWER 


T*»f  Title:  AC  GEKRATOR  AED  COE7ROLS  UHIT 


eatingh  cruse  Electric 


Test  Objective/ Justifleotlon:  first  development  test  vill  be  run  to 

determine  the  operational  characteristics  of  unknown  or  new  cozrponents 
and  to  verify  design  calculations.  Am  the  development  program  progresses 
and  hardware  begins  to  aster  ltd  lie ,  development  tests  will  take  on  a 
second  function  of  verifying  the  design  of  units  and  their  compatibility 
with  the  other  units  in  the  system. 


Test  Articles/Outline: 


A.  System  Development 

B.  Generator  Development 

C.  Voltage  Regulator  Development 

D.  Control  Unit  Development  i 
K.  Circuit  Breaker  Development 

F.  Differential  Projection  Current  Transformer  Development 


Test  Facilities: 

Vftstlnghouse  Electrical  Corporation,  Lima,  Ohio,  "G"  Building 


Schedule: 

5c_he'j(*/e. 5  are  beind  raised  ~  new  dales  will  be  available  4-15-&Z 
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This  Test  Supp'-'M  -  Design  of  AC  Generator  end  Controls  Unit _ 

_  Dote  Data  Req'd:  8-15-62 
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Test  Tltle»  TRANSJORKER-RECTUIER  UNIT 

Subcontractor  design  development  testing  will  be  determined  during 
contract  negotiations  with  the  selected  vendor*  Contract  with  a 
vendor  Is  expected  to  be  signed  by  4-*l-62. 
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1.1.3. 2  SECONDARY  PO'YSR 
ELECTRICAL  POV.’ER 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  7 


Responsible  Company: 

30610" 


Test  Title;  Back-up  Transformer  for  T-R  Unit 


Test  Objective/ Justification:  ghe  objective  is  to  verify  the  design  of  a 

transformer  designed  by  Boeing  as  a  back-up  for  the  transformer  included  in 
the  Transformer-Rectifier  (T-R)  Unit  developed  by  the  Electro  Development 
Corporation  (EDC)  under  SCD  10-20908.  (See  Test  Brief  No.  6,  page  6l). 

A  back-up  transformer  design  is  being  developed  to  assure  at  minimum  cost 
that  EDC  will  produce  on  schedule  a  T-R  unit  that  v/ill  meet  the  performance 
and  weight  requirements  of  SCD  10-20S08.  ‘  • 


/2.-J-62. 


Test  Articles/Qutlina:  Boeing  Desimed  Pncv-uo  Trprr-^o-ser.  The  transformer 
will  be  tested  to  verify  that  when  installed  in  the  T-R  unit,  the  T-R  unit 
v/ill  meet  the  requirements  .of  SCD  10-20908. 


Test  Facilities:  Boeing,  2.01  Building,  Magnetics  Laboratory 


Schedulo: 


1961 
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EWA($)  No.  3-578 

This  Tost  Supports  —  Design  of  T— R  Unit,  SCD  10—20908 

__ _ •__  Date  Data  Req'd:  Nov.  15,  1°62 
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1„1.3*3  SECONDARY  PCWER 
Hydraulics 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1 


Responsible  Company: 

Boeing 


Tesf  Title:  HYDRAULIC  TUBING  AND  FITTING  EVALUATION 


Test  Objective/ Justification:  To  select  the  lightest  and  mo3t  reliable  permanent 
and  reconnect  able-^ rrdTaulic  tubing  and  fittings  capable  of  meeting  the  require¬ 
ments  of  the  Dyna-Soar  Hydraulic  System. 

Because  of  the  higher  operating  temperature  of  the  Dyna-Soar  Hydraulic  System, 
and  the  adverse  effect  of  leakage  on  the  insulation  around  the  tubing,  a  leak- 
free  tubing  and  fitting  configuration  is  necessary. 


Tesf  Arficles/Outline:  (l)  Metallic  tubing  of  various  degrees  of  hardness  and 
wall  thickness,  and  (2)  Various  tube  end  fittings  of  different  materials,  per¬ 
manent  and  reconnectable. 

Tests  will  be  run  in  three  steps:  (l)  screening  tests  at  roan  ^emnerature/  (2) 
endurance  tests  at  elevated  tenroeratures , 

(3)  tests  to  determine  installation  torques,  and  (4)  random  vibration  tests. 
During  the  above  tests,  the  following  will  be  aeeorrolished:  (1;  leakage  measure 
ments,  (?)  proof  and  buret  -pressure  tests,  (3)  reconnectability  tests,  and  (4) 
the  ease  of  installation,  susceptibility  to  surface  imperfections,  and  adequacy 
of  dual  seals  will  be  determined. 


Test  Facilities:  Mechanical  Propulsion  Laboratory  -  High  temperature  test  cell  with 
rot&tineT'beaa  fatigue  tester,  and  vibration  laboratory  -  random  vibration 
testa. 


Schedule: 
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This  Test  Supports  - 

Requirements, 


Tubing  and  fitting  Selection  &  Pitting  Installation 


Date  Data  Req'd:  _  _ t  7-31-62 

<$r 


Flow  Time  (EWA  Rel.  to  Compl.)  C 


Test  Period 


J"  - 1- ")  -  L 

FORM  2-61  81  - \ -t 
Revised : 


/J/7JF//VG 


D7-S697-  16  L  II 


pAi.r  t-- 


1.1. 3-3  SECONDARY  P0V2R 
Hydraulic* 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  2 


Responsible  Company: 
Hoeing 


Test  Title: 


HIGH  TEMPERATURE  HYDRAULIC  SEAL  EVALUATION 


Test  Objective/ Justification;  The  object  Is  to  secure  reliable  static  and  '’ynar.ic 
high -temperature  seals  for  actuators  and  other  components  of  the  hydraulic  sys¬ 
tem.  One  specific  goal  is  to  obtain  dynamic  seals  capable  of  United  operation 
at  550°F.  to  provide  added  system  operating  time  in  event  of  a  cooling  system 
malfunction. 

Hydraulic  seal  temperatures  are  normally  limited  to  LOOOF.,  hovever,  radiant 
heat  from  the  Dyna-Soar  glider  structures  are  expected  to  elevate  hydraulic 
temperatures  beyond  this  point. 


Test  Articles/Outline:  Electromeric  and  metallic  seals  for  static  and  dynamic 
applications  will  be  tested.  Testing  will  employ  fluctuating  pressures  and 
temperature  cycling  under  static  and  dynamic  operating  conditions. 


Test  Focilitles:  A  seal  screening  test  fixture,  a  pressure  impulse  tester,  a 
seal  friction  tester,  and  several  semi -hazardous  test  cells  in  the  Mechanical 
Propulsion  Laboratory  in  Annex  "D" . 


Schedule: 
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1.1. 3. 3. 


SECONDARY  POWER  - 
HYDRAULICS 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Crlof  No.  3 _ 

Responsible  Compony: 

Boeing 


Test  Title:  EVALUATION  OF  METHODS  FOR  COOLING  HYDRAULIC  ACTUATORS 


Tost  Objective/ Justlflcotlon;  The  objective  is  to  determine  a  hydraulic  actuator 
cooling  and  insulation  configuration  vhich  will  provide  an  acceptable  limitation 
of  actuator  fluid  and  seal  temperatures  under  ambient  conditions  consistent  with 
the  Dyna-Soar  re-entry  path. 

The  hydraulic  actuators  will  be  subjected  to  radiant  heat  from  structure  at 
temperatures  of  1100°F.  to  l650°F.  Actuator  seal  and  fluid  temperature  limi¬ 
tations  are  approximately  40Q°F. 


(  Additional  testing  required  due  to  increased 
■S  rudder  temperatures  &  re-design  of  the  actuator 
l  rod  length  (2-I-63)  , 

Teat  Artlclcs/Outllna:  The  test  specimen  shall  be  a  fluid  Jacketed  hydraulic 
actuator  insulated  to  reduce  heating  by  thermal  radiation  from  hot  structure. 

The  actuator  ’.ill  be  installed  in  a  test  setup  which  provides  simulated  atiitude 
and  thermal  environmental  conditions.  Actuator  fluid  flow  simulation  will  be 
controlled  with  adjustable  orifices  from  the  hydraulic  pressure  supply  system. 


Teat  Facilities:  Altitude  tests  will  be  conducted  in  the  high  altitude  equipment 
test  chamber,  Mechanical  Propulsion  Laboratory,  Annex  "D". 


Schedule: 
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This  Test  Supports  -  Selection  of  Actuator  Designs  and  System  Cooling  Requirement a 
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• :  HTHAULK  TLUD  EV'ALTJATIGK 


— ^ _ :-  -  -  :--vc  •  ■ _  -  -  The  objective  i~  to  r>v*ovide  accurate  d»tr.  on  the  i 

viwyvHty,  hulk  jn-Tdiilnc;,  rlnnh  ««int.  '’re  uoSnt,  •«.!.?. ,  find  lubricity  of  va'r-  ' 


hjHr»o',ir  flttH*  tV»  ^aia-fcar  hydraulic  syst«r\  *nd  to  select  the  op¬ 
timum  rluid  for  that  system. 


■Accurate  dc.ts  or  high  -ressure  vincority,  bulk  rodulus,  and  shear- stability  is 
currently  unavailable  <*or  most  of  the  hifth  temperature  fluids  under  consideration 
It-  is  essential  that  these  values  be  dotorrlr.ed  for  the  fluid  in  a  usoable 
form  (after  shearing)  to  design  a  safe,  stable  flight  control  system. 


<0 


The  follo'.jinr  nulls  "ill  be  «vnlurt©d  initiall*.-:  (l) 


a  narhtherie  base  mineral  fluid,  (?)  TTT-^OO,  a  disilo::ane  synthetic, 
fluid,  and  (3)  MTO-fO-r.ph,  p  paraffinic  base  mineral  fluid. 


The  test  fluid  vill  be  pumped  ir+o  the  hydraulic  rystesr.  at  3000  psi  and  f?5°F. 
•"’b  a  flow  rale  of  n. 0  g-jn.  It  will  Tv>rs  through  a  heat  exchan  ge  «?vst etc  which 
vill  raise  the  **luid  temperature  to  kOO0?.  A  t-irottlinr  orifice  win  t’^en  cool 
the  flui-*  to  !?'?5°F. 


before  and  after  the  shearing  test,  the  viscosity,  bulk,  modulus,  flash  point, 
fire  point,  S.I.T.,  and  lubricity  will  be  measured. 


A  hieJi  temperature  pumping  system,  a  bulk  modulus  test  fix- 

_ _ j _  J _ A  •  -  .  _ 


' -  ^  - ^ - - ^ovw.i,  a  wuin  UUAiUlUb  UCQb  I 

»  ana  several  seni -hazardous  test  cells  in  the  Mechanical-Propulsion 

Laboratory,  Annex  rD". 
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1.1. 3-3 


SECONDARY  POWER 
Hydraulic b 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No. _ 5 _ 

Responsible  Company: 


Boeing 


Test  Title:  DEVELOPMENT  OF  INSULATED  HYDRAULIC  TUBING  AND  SERVO  WIRING  ASSEMBLIES 


Test  Objective/ Justification:  The  primary  objective  la  to  deteralne  heat  trans¬ 
fer  characteristics  of  insulated  hydraulic  lines,  servo  wiring,  and  tube  clasps 
at  Dyna-Soar  fluid  and  structural  temperatures  and  altitudes.  The  insulation 
and  fluid  flow  required  to  keep  temperatures  below  the  maxi  men  allowed  for 
teflon -covered  wire  will  be  determined. 


Test  Articles/Outline:  Selected  hydraulic  tubing  and  wire  bundle  configurations 
will  be  placed  in  an  environmental  chamber  and  supported  by  various  clamp  con¬ 
figurations.  Hydraulic  fluid  at  the  temperature  and  flow  rate  expected  during 
re-entry  will  be  circulated  through  the  tubeB  and  the  temperature  and  altitude 
will  be  varied  in  the  chamber  also  to  simulate  re-entry  conditions.  An  optimum 
insulation/ fluid  flow  wire  temperature  control  configuration  will  be  determined. 
Random  vibration  tests  of  the  insulated  and  clamped  tubing  assemblies  will  be 
performed  at  various  conditions  of  temperature,  pressure,  flow,  prestress,  and 
altitude. 


Test  Facilities:  Boeing  Mechanical  Propulsion  Laboratory  high  altitude  equipment 
test  chamber  (same  as  for  section  1.1. 3 -3;  Brief  No.  3) • 


Schedule: 


This  Test  Supports 


Tubing  Insulation  Selection  and  System  Cooling  Requirements . 


Dote  Date  Req'd: 
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1.1.3.3 


SECONDARY  POWER 

DESIGN  DEVELOPMENT 

Brlof  No.  6  } 

Hydraulics 

TEST  PLAN 

Responsible  Company:  i 

Boeing 

Test  Title:  EVALUATION  OF  FLEXIBLE  LINES  AND/OR  SWIVEL  JOINTS 


Test  Objective/ Just  if  IcoMon:  Due  to  flexure  and  unequal  expansion  and/or 
contraction  of  structural  components  of  the  glider ,  cany  of  the  tubing  runs 
may  require  expansion  joints.  Hydraulic  system  components  such  as  pumps, 
reservoirs,  actuators,  etc.  vhich  have  relative  notion  vd.th  respect  to  each 
other  or  to  the  structure  Trill  require  flexible  connections#  Service 
experience  with  teflon  hose  and  other  flexible  connections  is  poor  under 
conditions  less  severe  than  those  of  Dyna-Soar*  Tests  will  be  performed  to 
provide  design  data  for  a  lightweight  and  reliable  hydraulic  system. 


Test  Article*. /Outline;  individual  tests  will  be  conducted  on  flexible  hose, 
coiled  tubing,  and  miscellaneous  flexural  components  to  suit  the  specific 
requirements  developed  by  design  studies  of  the  hydraulic  tubing  system. 

To  be  included  in  these  tests  will  be  some  endurance  cycling  during  simul— 
4-taneous  flexure  and  pressure  pulsingo  In  general,  fluid  temperatures  and 
ambient  temperatures  will  simulate  the  conditions  to  be  encountered  for 
specific  applications. 


Test  Facilities:  Tests  will  be  conducted  in  the  Boeing  Mechanical  Propulsion 
Laboratory,  and  in  the  Vibration  Laboratory. 


Schedule: 


1961  |  1962 
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EWA(s)  No.  3-218  _  . 

This  Test  Supports  -  Selection  of  Flexible  Linos  and  Connectors 

'  Dote  Doto  Req'd:  3-IE>-62 


Flow  Time  (EWA  Rel.  to  Compl.)  C 


3  Test  Period 


3  - 

FORM  2-6ICI-M 


D2-5697- 16  </OL  II 
- - 

rAOl  67 


1.1. 3*3  S2C0TOARY  F0V2R 


DESIGN  DEVELOPMENT  '  RrJ.eL^°: 

TEST  PLAN  Responsible  Company: 

Boeing 


Teil  Title;  EYALOATIOH  OF  SRAUHQ  C0HCBFP8  FOR  HY3UULIC  RESERVOIR 

Test  Objective/ Justification:  To  determine  the  seeling  concept  most  capable  of 


meeting  the  Dyna-6o«r  reservoir  environmental  and  operational  conditions. 

This  is  necessary  since  a  nev  sealing  concept  for  both  fluid  and  precharge 
git*  is  required  in  order  to  obtain  a  highly  reliable  mlnlnvra  weight  design* 


Test  Articles/Outlines  The  test  specimen  will  be  thin  vailed  reservoir  piston 
and  several  types  of  elastomeric  seals. 

It  vill  be  mounted  in  a  simulated  reservoir  and  cycled  under  the  conditions 
of  operation  to  be  encountered  during  Eyna-Soar  reservoir  ground  chock-cut, 
boost,  orbit,  and  re-entry. 


Test  Facilities;  A  semi -hazardous  test  cell  and  high  temperature  hydraulic  fluid 
source  In  tha  Mechanical  Propulsion  Laboratory. 


Schedule: 
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This  Test  Supports  -  Selection  of  Resewolr  Sonigvaact  DynanLc  Response  Studies 
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1.1. 3*3*  Secondary  Paver 
hydraulics 


DESIGN  DEVELOPMENT  -SLlpLJt^.Of —  ,8— 

TEST  PLAN  Responsible  Company: 


Test  Title:  EH2AI  BOARD  TEST  IDO  OP  TEHUST  VECTORING  CONTROL  SYSTEM  - 
ACCELERATION  ROCKET 

Test  Objective/ Justiftcotlon*  to  determine  design  requirements  of  the  Servo 


System,  the  tests  are  required  to  set  parameters  of  mechanical  and  electrical 
portions  of  the  servo  to  assure  compatibility. 


Te»t  Articles/ Outline:  The  test  articles  will  bo  prototype  electro-hydraulic 

valve  and  actuator  assy  plus  breadboard  electronics.  Farfoisnance  tests  run 
with  various  mechanical  prototype  configuration!*  will  be  accomplished. 


Test  Foci lltles:  Vendor  Laboratory 


Schedule: 
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1.1. 3. 5  SECONDARY  POWER 
Pneumatics 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1 _ 

Responsible  Company: 
Boeing 


Test  Title: 


TUBING.  AND  FITTING  EVALUATION  •*  HIGH  PRESSURE  PNEUMATIC  SYSTEMS 


Test  Objective/ Justification:  Tests  must  be  conducted  to  develop  configurations 
vitfa  ini! table  temperature  cycling,  strength,  vibration  endurance  and  connect  and 
reconnect  characteristics.  Off-the-shelf  tubing  and  fittings  are  not  suitable 
for  the  temperatures  (up  to  1TOO°F. )  and  pressures  encountered  in  this  applica¬ 
tion. 

s*  ',&'■*"'  .*•'*'*  *  -■  ;* " 

*  This  test  is  cancei_Led  per  Design  Groups 

(Coord  Sheet  Mech  1239,  dated  3-23-c2) 


^  4  i.£  £ja^****V  .  ./»<*>*  . 

Tesi  Articics/Outline;  The  choice  of  materials  to  be  used  in  the  tubing  and 
fitting  program  will  be  based  on  information  obtained  from  other  high  temperature 
materials  developments  conducted  at  Boeing.  Vendors  vill  be  requested  to  furnish 
fittir.gs  of  the  chosen  material.  These  fittings  vill  be  assembled  into  test 
samples. 

Tests  vill  be  conducted  as  follows:  1  (l)  Proof  and  burst  tests,  (2)  Temperature 
and  pressure  cycling  tests,  (3)  Vibration  Tests,  (4)  Connect  Gnd  reconnect  tests, 
and  (5)  Breadboard  tests  ( Simulate  the  main  landing  gear  extension  system)  using 
&  gas  generator  as  the  power  source. 

Note:  Test  (l)  vill  be  conducted  with  hydraulic  fluid.  Tests  (2)  through  (4) 
will  \  e  conducted  vrtfc  h  nitrogen  gas . 


Tes'  Facilities: 


Sc  ledule: 
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1.1.3. 5  SSCOimAKY  POWER 
PNEUMATICS 


DESIGN  DEVELOPMENT  ^  _2L_ _ 

TEST  PLAN  Responsible  Company: 


Test  Title: 


Clamps  for  Pneumatic  Tubing 


Test  Objective/ Justlflcotlon;  Teats  sri.11  be  conducted  to  evaluate  tubing 
damps  under  conditions  of  structural  loading t  ambient  temperature ,  and 
vibration  which  will  be  encountered  in  the  pneumatic  systems  of  the  Dyna- 
goar  glider.  These  tests  are  necessary  for  the  development  of  clamps  to 
meet  the  Eyna-Soar  requirements. 


Test  Articles/ Outline:  Samples  of  clamps  will  be  subjected  to  the  following 
temperature  and  load- vibration  requirements  1 

1.  Ambient  temperature  -65°P  to  1B00°F. 

2.  Vibration- 1*3  ad 

a.  Vibrate  at  critical  frequencies  with  a  force  of  5  pounds  applied 
normal  to  the  tube  for  1/2  hour. 

b.  Vibrate  eto  critical  frequencies  with  a  force  of  10  pounds  applied 
parallel  to  the  tube  for  1/2  hour. 


Test  Facilities: 

The  tests  will  be  conducted  by  the  vendor  0  vendor  facilities. 


Schedule: 
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|J|F|M|A|M|JiJ|A|S|OjK|D|j{F|M|A|Mjj!j|A|S|0]N  D 


EWA(s)  No.  -  - 

This  Test  Supports  - 


The  PnoQmetie  Systems 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-618M-1 

A‘/L'  ?  ??-  ^ 


Dote  Doto  Req'd:  7-1-62 


Test  Period  HViYW.uO 


£J£7JE/A,'a 


fC  D2-5697- 16  >VOL  II 

>TTT  > 


1.1. 4.1  KT/IP.OIR-OTAL  C0UTR0L, 

DESIGN  DEVELOPMENT 

PASSIVE  C00LIHG 

- J- _ 

TEST  PLAN 

Responsible  Company: 


Test  Title:  OIL  HAffiHJUQ  EBVELOPMDfT  43  APPLIED  TO  THE  WATER  WALL 

.  e 

Test  Objective/ Justification:  Deterglne: 

1.  Optinun  Deans  to  sales  the  GEL  and  hov  to  use  the  GEL  selected  for  the 
vater  vail. 

2.  The  pressure  and  temperature  bracket  of  the  GEL  needed  for  transporting 
(punping)  from  the  source  to  the  vater  vail  panel. 

Different  GSTfl  are  being  Investigated  for  vater  vail  use.  Proa  these  GEIS,  one 
will  be  selected  for  Its  physical  characteristics.  The  handling  techniques 
peculiar  to  the  vater  vail  must  be  deterained. 


Test  Articles/Outline: 


1.  Gelling  Agent 


co<v> 


2.  Miscellaneous  test  specimens 


Outline: 

1.  Puap  GEL  through  a  fill  circuit  with  no  vater  vail  specinen.  Eote 
pros  sure  and  temperature  drops  and  any  other  peculiarities. 

2.  Repeat  above  until  the  technique  of  handling  is  such  that  the  success¬ 
ful  filling  of  a  vater  vail  panel  is  possible. 

3.  Determine  final  pressure  and  temperature  bracket  in  conjunction  with 

t  l  c  test  brief  2. 

Test  Facilities: 


Water  vail  development  area,  shop  2-39&4,  Annex  D,  Plant  II. 

Schedule: 
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EWA(s)  No.  3-404 

This  Test  Supports  -  _ 

Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-616M  i 


Date  Data  Req'd: 
Test  Period 
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1.1  A.  1  laVIROECTAL  CONTROL, 
PAS3IV3  COOLUtt 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  2 


Responsible  Compony: 
The  Boeing  Corpany 


Test  Title:  FILL  TESTS  OP  WATER  WALL  PAI3IS 

Test  Objective/ Justification:  To  determine  one  filling  technique  that  can  be 

used  for  i  vnt^»r  vail  pruvsi  3  satisfactorily. 


r  t  VNv^  ;  '(*  u 

v.  ;  itf 


Test  Articles/Outline:  There  will  be  four  specimens  ini t icily,  representing 
the  largest  panel  to  be  used  on  the  glider.  The  panels  will  be  filled,  at 
prescribed  angles  with  the  horizontal  to  reduce  uneven  filling  due  to  hydro¬ 
static  head  and  still  allow  drainage  of  excess  coolant.  The  panels  will  bo 
weighed  to  determine  total  coolant  held,  j  The  balance  point  of  each  panel  will 
be  determined  to  detect  uneven  coolant  distribution  within  the  panel. 


Test  Facilities: 

Mechanical- Propulsion  Laboratory  and  Shop  2-3924.  This  testing  requires  the 
preparation  and  handling  of  gel .  All  testing  will  be  at  room  tenpeaxature. 

Schedule: 
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LK,Y  S  1 

EWA($)  No.  V4cL 

This  Test  Supports  -  _ _  *_  Teats  ?,  IQ,  13,  12,  Tg _ 

_ _  Date  Data  Req’d:  F&C. 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6181-1-1 


Test  Period 
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1.1. 4.1  ENVIROI 3-ENTAL  CONTROL, 

DESIGN  DEVELOPMENT  ‘ 

PASSIVE  COOLING 

TEST  PLAN 

Drtof  No.  9 


Responsible  Company 

e  Booin'?  Ccrroany 


Test  Titles 


STORAGE  EVALUATION 


Test  Objective/ Justification:  Determine:  The  percent  of  coolant  lost  from 

the  vater  wall  over  a  given  tine  period  in  a  controlled  atmosphere. 

Background  literature  does  not  provide  sufficient  information  to  accurately 
predict  the  percentage  of  coolant  lost  during  storage  of  the  mylar  water 
wall.  ✓  £ 


dp* 


Test  Articles/ Outline; 

There  will  be  12  samples  representative  of  different  vater  vail  areas. 


No.  Samples 


Time 

i 

3  mortths 
3 ‘■months 
-g-’-montho- 
3  months 
-j-months- 
3  months 


Temperature 

70°P 

70°F 

- ?0Q? - 

130°P 

- ±36°? - 

130°F 


Humidity 

2o£ 

50* 

■■■■  S&^r-Conpl^^ 

20^o 

— yyirComP  I^tc 

8o£  ' 


After  the  storage  tests,  the  panels  will  be  topped  of t  and  the  variation 
between  top  off  weight  and  initial  full  weight  noted.  Perform  a  leak  check 
and  note  results. 

Test  Facilities: 

Mechanical-Propulsion  Laboratory. 

Test  requires  an  environment  chamber. 

Schcdulo: 


O  N  D 


-  1-  63 


I  uuwwwvt 


FORM  2-GlCI-l-t 


D2-5697- 16  \VOL  11 
fAGC  1Z.  Z 


1.1. 4.1  Environmental  Control, 

DESIGN  DEVELOPMENT 

Passive  Cooling 

TEST  PLAN 

Brief  No. 


RotpOnsibio  Con ipcnyi 
The  Boeing  Company 


Toif  Tit  tot  vpCK  PAM,  LIFE  TEST 


Tcsf  Ob|cctlvo/ Justification:  it  is  the  objective^ of  this  development  to  develop 

a  wick  panel  which  will  resist  deterioration  at  elevated  temperatures  (l.e 
above  80*  P)  which  are  anticipated  during  the  period  between  installation  and 
launch.  It  is  also  the  object  of  this  development  to  develop  the  time-temp- 
erature  limitations  of  the  wick  panel. 


Test  Articlos/Outllno:  Naterials  used  in  the  fabrication  of  the  wick  panels 
will  be  subjected  to  various  temperature -time  periods  to  establish  materials 
capabilities.  The  best  materials  will  be  selected  and  wick  panels  built  and 
tested  to  establish  the  temp-life  capabilities. 


Tost  Facilities: 


Scheduio: 


J  j  F  j  M  j  A  1  M  I J  j  J| 

EWA(s)  No.  I  -  4  0  4 
This  Test  Supports  - 


19A2  I  ISfe'A 


N|D|J  F  MAM  J  JASON  D  J|  |o|N 

SSSSSSSB  *25X3 


PREDICTED  STORAGE.  UfE _ ; 

___________  Dato  Data  Req'd:  1  1  /  1  /  6  ? 


Flow  Time  (EWA  Rol.  to  Compl.) 


Ap/? 

FORM  2-CldM-l 


Test  Period  EYTXWTYQ 


jSjorjE'/rj.'J  MO  D2-5697- 16  \VOL 


PAGf  72.31 


1 . 1 . 4 . 1  IZ?IIRQi;:WfAL  COITTROL, 

DESIGN  DEVELOPMENT 

PASSIVE  CGCLILG 

TEST  PLAN 

Brief  No. 


Responsible  Company: 
The  Boeing  Ccmpuny 


Test  Title:  WATER  WALL  GROMMET  MELOPMSHT 

Test  Objective/ Justification:  Determine : 

1.  Shape  of  the  grommet 

2.  Method  of  Installation 

grommets  pas*  through  the  vater  vail  and  convey  the  vater  vail  load  to 
the  Ii£P  fasteners.  .  lo  leaks  are  permitted  in  the  vater  vail  around  the 
grommets. 


-•••Vv- 


Test  Articles/Outline: 


.  *'  ^  >  .V  . 

' ';V  0 


1.  Six  grommets  for  each  necessary  configuration. 

2.  Larger  quantities  of  the  configuration  considered  to  he  most 
satisfactory. 

Outline: 

1.  Design  and  fabricate  six  grommets  of  one  configuration. 

2.  Install  in  vater  vail  panel  and  evaluate  for  leaks,  sturdiness, 
ease  of  installation,  etc. 

3.  Design,  fabricate  and  install  a  second  configuration  incorporating 
the  changes  dictated  by  the  prior  configuration. 

4.  Repeat  until  satisfactory  grommet  configuration  end  installation 
techniques  are  achieved. 

Test  Facilities: 

Shop  2-3924  and  Water  Wall  Development  Ares  in  Annex  D,  Plant  II. 

Schedule: 
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EWA(s)  No.  3-4Cft 

This  Test  Supports  -  _  _ jP 

Plow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6ISM-1 


Date  Data  Req’d:  <!♦,  1962 

Test  Period 


gjffJEJ A/G  |  *  02-5697-  16  _^OL  II 
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Eir/mcrU-srrjAL  cc:erol 

PASSIVE  CCCLZIG 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  S 


Responsible  Company: 

The  Boeing  Cor.many 


Test  Title:  1ST  FASTEISRS  FOR  WATER  WALL 

Test  Objective/ Justification;  Dotermine: 

1.  Optimum  method  for  Installing  fasteners. 

effect  of  heat  transfer  thru  fa  sieger  in 

The  LHT  f  asternor3" 'is a  j^ew  oeslgn  and  there  Is  noVtest  data  from  vhich  to 
predict  the  capabilities  or  limitations  of  this  fastener. 


cor, 


Test  Articles/Outline: 

Test  Articles:  LHT  fasteners  used  in  the  fabrication  of  the  vater  vail. 
Outline: 

i 

1.  Methods  for  handling,  installing,  and  removing  vill  he  determined 
for  vater  vail  Installation. 

2.  Torque  requirements  vill  he  determined  for  vater  vail  installation. 

3 .  7es1  fasteners  in  1 esi  Brief  A/o.ff  (page .  7Z»(Jj 
for  Thermal  daicf  required. 


Tost  Facilities: 

Mechanical- Propulsion  Laboratory  and  Shop  2-3924 
Schedule:  ■  ... 
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DESIGN  DEVELOPMENT 

TEST  PLAN  {Responsible  Compony: 


Test  Title: 


WALL 


Test  Objective/ Justification:  Bveeiey 

weter  mil  fimL  May  uTSaetall  mi 
iiii  iIm  eat  mrtmmtt  fine  TifcUle. 


vitteot 


*>  eetisfeetery  eertbod  er  teeteigue  tee  te 
— d  ieetelllM  water  well  yells.  Tkle  ie 


developed  for  r 
art  of  tte  baeie 


water  wall 


Test  Articles/ Outline: 


0  ‘W 

vu 


ad  yaael  elide  guide*  d  eel  gee  A  tear  give* 


Outlie*: 

fvelnet*  geek 


end  elide  guide  lgr  tendlieg  otereetearletiee  eed  Tie 


eed  febrieet#  ee  required. 


Test  Facilities: 


»•»■-»*  —4 


Schedule: 


D,  Fleet  n. 


Suppo 


J IF  m|a|m|j|j|a|s|o  n|d 
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iz.tal  ccirruoL 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  7 


Rospomibie  Company: 

Che  locing  Cccasny 


Tesf  Title:  WATER  WALL  BASEL  IGSTALLATIOII-JOIirr  333V3L0K-23ST 


Test  Objecfive/Jusfificaflon:  ■ 

1.  Develop  methods  and  techniques  for  covering  Joints  "between  panels 
such  as  ground  corners  on  the  compartments. 

2.  Develop^  methods  for  installing  insulation  such  that  the  vater 
vail  panels  are  easily  removable . 

JIo  satisfactory  nethod  or  technique  has  been  developed  for  caking  Joints  in 
the  insulation  such  that  the  vater  vail  panels  can  be  easily  recoved  and 
installed.  llo  open  spaces  are  permitted  in  the  panel  Joints  vhen  the  panels 
are  in  place  on  the  compartment . 


Tesf  Arficles/Oufline: 
Test  Articles: 


COMPLETE]? 

IZ-ZI  -LZ> 


Insulation,  insulation  cover,  LET  fasteners,  vater  vail  panel,  and  simulated 
flat  surface  of  compartment  exterior  in  areas  of  Joints. 

i 

Outline:  •-  - 

The  first  attempt  vill  be  to  develop  a  Joint  common  to  several  panels. 
Second,  develop  a  specialised  Joint  for  specific  areas  not  susceptible, 
to  a  common  Joint. 


Tesf  Facilifies: 

Shop  2-3924  and  Water  Wall  Development  Area  in  Annex  D,  Plant  II. 


Schedule;  1^7^’ 


Preliminary  Drawing  Release  Date 
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1.1. 4.1  miROIMOTTAL  CQETROL,  DESIGN  DEVELOPMENT  ll— eLij?: _ & _ 

PASSIVE  COOLUJQ  TEST  PLAN  Responsible  Company: 

Boeing 


Test  Title;  WATER  WAIL  PAT3L  VAPOR  VEST  VALVE  rBVZLOPKSK? 
Test  Objective/ Justification: 


1.  Develop  a  vapor  vent  valve  for  the  water  wall  panels. 

2.  Determine  the  valve’s  ability  to  handle  the  volume^  of  steam  expected 
during  re-entry. 

3.  Develop  installation  methods  and  techniques. 

Ho  vapor  vent  valves  have  been  developed  and  tested. 


Test  Articles/Outline: 

Test  Articles: 

Several  (two  initially)  vapor  vent  valves  designed  and  fabricated  for  a 
specific  panel. 

Outline: 

1.  Test  seal  characteristics  at  sea  level  and  maximum  altitude. 

2.  Test  performance  while  installed  in  a  water  wall  panel  during  simulated 
thermal-altitude  tests . 

3.  Redesign  as  necessary. 

Test  Facilities: 

Mechanical- Propu3.aion  Laboratory,  shop  2-3924,  and  Water  Wall  Development 
Area  in  Annex  D,  Plant  II. 

Schedule:  Preliminary  Drawing  Be  lease  Date 
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EWA(s)  No.  3-404 
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Valve  Design  and  Tests  10,  11,  12 
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1. 1.4.1  S3VIR0U>iEI7IAL  COJfTROL,  DESIGN  DEVELOPMENT 


PASSIVX  C00LZ5G 


TEST  PLAN 


Brief  No.  9 


Responsible  Company: 
The  Booing  Corr>any 


Test  Title:  our (UflSIBO  OF  VATSR  WALL  IuSULATIOB 

Test  Objective/ Justification:  Determine : 

1.  Vtot  area  necessary  in  the  insulation  cover  to  permit  out  gasing  of 
insulation  during  boost  without  damage  to  the  water  wall  and  tie-downs. 

2.  Pressure  gradient  through  the  insulation  from  the  compartment  shell 
to  the  insulation  cover. 

The  preliminary  calculations  contain  several  assumptions  which  need  to  be 
verified  by  test.  Inadequate  ventilation  area  causes  a  pressure  differential 
between  insulation  and  ambient  pressures  vhieh  would  decage  the  water  vail 
during  boost. 


Test  Arficles/Outi  ine: 

Three  or  more  test  parts  and  a  test  fixture  -representing  different  configura¬ 
tions. 

Outline:  > 

1.  Place  test  specimen  in  altitude  chamber  and  follow  the  vehicle  boost 
rate  to  200,000  feet. 

2.  Descent  to  aea  level  on  the  glide  curve. 

3.  Observe  and  record  effects  and  modify  system  aa  required. 


Test  Facilities: 

Mechanical*  Propulsion  Laboratory,  Plant  II  testing  requires  an  altitude  chamber 
capable  of  following  the  venicle  boost  rate  to  200,000  feet. 

Schedule: 
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This  Test  Supports  - 
Insulation 


cted  Requirements  for  Out  gassing 
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Flow  Time  (EWA  Rel.  to  Compl.) 
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1.1. 4.1  EiyiRQTMOiTAL  COIiTROL 
PASSIVE  COOLING 


DESIGN  DEVELOPMENT  ’}£r!of  Nov.10 

TEST  PLAN  aofponslblo  Company: 

Eoeing 


Test  Title:  VERIFICATION  WATER  WALL  VIBRATION  TEST  .  Mechanical 

and 
.  Sonic 

Tost  Objective/ Justlficotlon;  Dotermine : 

1.  The  effect  of  a  random  vibration  spectrum  imposed  upon  a  typical 
vater  vail  panel. 

2.  Functional  adequacy,  during  vibration  tests,  of  the  design  concepts 
established  in  tests  4,  5>  J,  and  8. 

Calculations  are  not  sufficiently  reliable  to  male  accurate  definition  of 
water  vail  natural  frequencies  or  the  effect  of  random  vibrations  on  the 
tie-downs  and  vapor  vent  valves.  -> 


Tost  Articles/Outline:  Test  Articles: 

1.  20"  x  24"  flat  panel  specimen 

2.  Four  28"  x  23"  flat  panels 

—  .  -i  ..  _  _  _• _ i  .... _  1.  ■  — 1 


4.  One  specimen  containing  an  Insulation  Joint  and  hard  point  design 
■£-  -ftr.n-Rgal  1  rnpn-^pjrrmr  1  Ql-'-y  -  l  Sii^lh^^ahjectodr-to-eoi»bined 

^r°lprpt.i'nn  r-nH  -.ri Kr-a±jLr-.n- 

Above  specimens  incorporate  design  concepts  established  in  tests  4,5,6,7,&8. 
Outline: 

1.  Test  20"  x  24"  flat  panel  specimen  first  for  preliminary  information. 

2.  Test  28"  x  23"  flat  panels,  each  to  a  different  environment  during  testing. 

I.  m  L  1.  I  ..  r»»  _  •  _ " _ ^ 


5.  Test  insulation  joint  and  hard  point  protection 

make  changes  to  vater  vail  components  as  necessary. 

Test  Foci  I ities ; 

1.  .Static  pressure  source 

2.  Leakage  rate  measuring  device  '  *  • 

3.  -  High  and  Lev  temperature  environment 

4.  Altitude  chamber  , 

Schedule:  g.-oli  i:.ruy  '.mrrin  •  holcm  :e  Date 
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l.i.  4.1  environxeiital  control 

PASSIVE  COOLIES 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Icf  No. 


Eocponii jio  Ccr.-pcr.ys 

The  Seeing  Cc.-r.nony 


Test  Title:  TEERXAL-AITITUD3  TESTS,  WATER  WALL  COMBINATION  VERIFICATION . 

Test  Objective/ Justification:  Determine: 

1.  The  ability  of  the  vater  vail  to  protect  the  compartment  during  a 
simulated  mission  profile. 

2.  Quantity  «-f  coolant  remaining  after  testing. 

3.  The  design  parameters  for  various  combinations  of  insulation  thickness 
and  coolant  content  on  a  square  foot  basis. 

4.  Functional  adequacy,  during  thermal  altitude  tests,  of  design  concepts 
established  in  tests  5>  It  8* 

The  heating  rates  vary  from  area  to  area  on  the  vehicle.  Verification  of  the 
flat  panel  design  is  needed  to  meet  the  updated ' schedule . 

Test  Artlcles/Outline: 

1.  All  specimens  vill  incorporate  the  design  concepts  established  in 
tests  5,  7»  and  8. 

2.  Several  10"  x  10"  specimens  vill  be  fabricated  and  tested.  Each  vill 
be  representative  of  the  vater  vail  in  a  specific  area  in  both  coolant 

-per  square  foot  and  insulation  thickness  and  density. 

3.  Several  larger  specimens  vill  be  fabricated  and  tested  after  the 
10"  x  10"  specimens  have  performed  satisfactorily. 

Outline:  ^  _  .  . ..  . . „ .  . 

Each  10"  x  10"  specimen  vill  be  subjected  to  a  simulated  tempo rature- altitude 
profile  to  200,000  feet. 

Test  Facilities: 

Mechanical-Propulsion  Laboratory 

Test  fixtures  for  these  specimens  are  available. 

Schedule:  ,.-••• 


_ _ 1961 _ I _  1962  _ 
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EWA(s)  No. 

This  Tost  Supports  -  Water  Wall  Do  dm- 

_ _ ; _  Dato  Data  Req'd:  y-\  cho 

O'er  ij  19  63 


Flow  Timo  (EWA  Ral.  to  Compl.) 


I  3  ~  >53 

FORM  2-CUM-l 


Test  Period  DSSIWWiD 


M°  02-5697-16  \VOL  II 

pao£  72.10  r 


::  cc 0Li.;a 


ucoiuin  dl  v  CLvjnvxn  i 


TEST  PLAN 


;osponsiuij  Ccrr.pcny 

'T-ej  Psoir"  Cc'.rrmr 


Test  Title:  THSrC-LUr-AIffnUDS  ThSTS  -  COI-ffiAEKSHT  HARD  POUmS 


Test  Objective/ Justification:  Determine:  The  ability  of  the  voter  veil  to 
protect  the  ccv.par-ir.ent  iron  heat  conducted  through  the  hare  points. 

Calculations  are  not  sufficiently  reliable  to  predict  vhat  quantity  of  heat 
will  pass  through  the  hard  points  and  if  the  water  wall  will  be  damaged  in 
these  areas . 


'  ^ 
Test  Articles/Outline:  ‘  ^ 


$ 


1.  One  test  article  of  each  structurally  different  hard  point  assembly 
and  water  vail  will  be  fabricated. 


2.  Total  of  such  articles  \flll  be  approximately  six. 


Outline 


.  l.  Fill  water  wall  around  and  adjacent  to  hard  point  end  subject  the 
specimen  to  a  simulated  temperature- altitude  profile  for  this  area. 

2.  Repeat  above  test  three  times  for  each  hard  point  assembly. 


Test  Facilities:  technical- Propulsion  Laboratory.  Test  requires  heating 

facilities  and  altitude  chamber  capable  of  simulating  the  expected  tempera¬ 
ture- altitude  profile  up  to  200,000  feet  and  returning  cn  the  profile  to 
sea  level. 


Schedule: 
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Ul  ENVIRONMENTAL  CCIITRGL 
PASSIVE  COOLING 


N  DEVELOPMENT  iC;Icf-4?,  _ 

jgjj  PLAN  j^ospoMulo  Cornpcnyt 

Boeing 


I  ‘  Ttrloi  WATER  WALL  INSTALLATION  TECHNIQUE 

Test  Objective/ Justification: 


1*  Aid  design  in  the  evaluation  of  water  Trail  panels  in  construction  and 
installation  problem  areas. 


/  A 


Test  Artlclcs/Outlino: 

1.  Existing  "mockups"  will  be  utilized. 

2.  Hockup  used  for^test  brief  6. 

3.  Additional  mockups  of  problem  i  areas. 

0  ines 

Build  and  install  selected  panels  which  present  difficult  problems. 


Test  Facilities; 

Shop  2-392li>  and  Water  Wall  Development  Area  in  Annex  D,  Plant  II,  access 
to  Class  II  and  Class  III  mockups. 


Schedule: 


i  F  |  M  I  A  j  M  I J  jj  |  A  |  S  jO  |  N|  D|J|F 


/A(»)  No.  3 -bOh 

ill  Test  Supports  -  Water  Wall  Do  si  f 


w  i.,no  (EWA  Rol.  to  Compl.) 


V  Z-13-3 

■tM  2-616M-1 


Date  Data  Roq'd: 


Test  Period 


Pec  3oJ 
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1.1. 4.1  armiOKMETITAL  CONTROL, 

PASSIVE  COOLING 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  14 _ 

Responsible  Company: 
The  Boeing  Company 


Test  Title:  Water  Wall  For  Transducers 


Test  Ob | active/ Juitlflcotlon: 

The  object  Is  to  develop  and  demonstrate  by  test  a  vater  vail  system  for 
transducers  remotely  located  from  the  compartment  vater  vails. 

Transducers  must  be  protected  from  the  effects  of  aerodynamic  heat.  Proof 
that  the  vater  vail  system  provides  adequate  thermal  protection  for  the 
transducers  Is  needed. 


Test  ArMcles/Outllne: 

Test  articles  will  consist  of  an  instrumentated  vater  vail,  system  vhlch 
surrounds  the  transducers. 

The  test  article  will  be  subjected  to  the  temperature  and  pressure  environ¬ 
ment  expected  In  the  transducer  area  for  a  once  around  mission. 

Initially  one  article  will  be  tested  and  results  analyzed.  Further  testing 
vlll  be  performed  only  if  the  results  are  Inconclusive. 


Test  Facilities: 

1.  Altitude  Chamber 

2.  Multi-Point  Temperature  Recorder 

Schedule: 


1961  ~  ""  I  :i963 
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EWA(s)  No.  s-600 
This  Test  Supports  - 


Transducer  Water  Wall  Design 

_  Dole  Data  Req'd:  12"1“63 


Flow  Time  (EWA  Rel.  to  Compi.) 


Test  Period 


'13.fl 


M°  D2-5697-L6  >yOL  II 


I 


lol„4.2  environmsjtal  control  - 

Active  Cooling 


DESIGN  DEVELOPMENT 
TEST  PLAN 


•  Grief  No.  £ _ 

Responsible  Comoony: 

noeing  ' 


Test  Title:  ENVIRONMENTAL  CONTROL  TUBING  AND  FITTINGS 


Test  Objective/ Justification:  Determine  suitability  of  fittings,  port 
seals,  tubing  and  insulation  for  cryogenic  use.  These  tests  will  also 
be  used  as  qualification  tests. 

Insufficient  data  available  on  performance  of  tubing  and  fittings  unuer 
conditions  imposed  by  Dyna-Soar  requirements. 


Test  Artlcles/Outllne:  This  test  will  consist  of  reconnection,  leakage, 
proof,  bending,  cycle,  and  burst  tests  conducted  where  applicable  on  per- 
snnei  fcahant  tube-,  jqints,  reccnnec table  joints,  and  10050  port  seals  and  tube 
materials. 

The  test  will  essentially  be  a  bending  cycle  test  conducted  at  350  psi  for 
low  pressure  equipment  and  at  2250  psi  for  high  pressure  equipment.  Tem¬ 
perature  will  be  cycled  from  -420°F  to  150°F  during  bending  tosts.  Cycle 
tests  will  be  periodically  interrupted  to  perform  reconnection,  leakage, 
and  proof  tests.  Upon  completion  of  the  bending  cycle  tests,  the  surviving 
fittings  will  be  burst. 

Similar  tests  will  be  conducted  on  insulated  tubing  and  fittings.  Heat  leak 
tests  will  also  be  conducted. 

Test  Facilities:  Boeing  facilities  -  Hazardous  Test  Area  Tulaiip  Test  Site 


Schedule: 


1961  I  1062 
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EWA(s)  No.  3-197 

This  Test  Supports  -  Environmental  Control  Plumbing  Design 

_____________________________________  Date  Data  Req'dr  7-^ ^ 


Flow  Time  (EWA  Rol.  to  Compl.) 
s'  FORM  2-6 l«M-t 


Test  Period  UmmSS _ 
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1.1. 4. 3  EIWIROrM&frAL  CONTROL 
Cryogenic  Tankage 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Compony: 
Boei 


Tcsf  Tifle:  EXPULSION  DIAPHRAGM  (COMPLETE))  0  0  -  i  2  -  0 

Test  Objective/ Justification:  The  purpose  of  the  test  is  to  develop  &  diaphragm 
capable  of  expelling  cryoceiiTc  liquids.  The  attachment  of  the  diaphragm  to  the 
fr-wriV-  is  a  part  of  this  development  effort. 

A  reliable  diaphragm  to  expel  liquid  O2  and  Nj  from  the  glider  storage  tanks  is 
not  nov  available,  therefore,  one  is  being  developed. 

•Diaphragms  vre  no  longer  a  tankage  system  requirement.  By  agreement  with  the 
Assistant  Project  Engineer,  the  testing  vill  continue  up  to  September  30,  1961 
to  evaluate  the  development  done  to  date. 


Test  Article? / Outline:  Approximately  6  diaphragms  of  promising  configuration 

will  be  fabricated  and  tested . 

The  diaphragm  specimens  will  be  cycle  tested  with  liquid  nitrogen  and  gaseous 
helium.  Each  diaphragm  which  fails  will  be  analyzed  to  determine  cause  of  failure 
to  evaluate  development  done  to  date.  The  diaphragms  to  be  fabricated  will  have 
only  a  flat  flange  for  attachment  in  the  test  tank. 


Test  Focilities:  Boeing  Mechanical  Propulsion  Laboratory,  Annex  ”D' 


Schedule: 
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1.1. 4. 3  ENVIRONMENTAL  CONTROL 
Cryogenic  Tankage 


Test  Title t  TAM  STRENGTH  AND  MATERIAL  SCREENINQ 


Responsible  Company* 
Bo*ing 


These  test  plans  are  contained  in  Section  H  of  D2-6?83-l,  "Structures  Integ¬ 
rity  Development  and  Test  -  Detailed  Plan  -  Structures  Technology.* 


01  4071  IOOO 

FE  1/ 
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SEP  1  1  i:lv 


no  02-5697-16,  Vol, 

PAGt  76 


1.1. 4. 4  ENVIRONMENTAL  CCNTRCL  - 

Cryogenic  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  1 


[Responsible  Company: 

Boeing 


Te»t  Title:  SUPERCRITICAL  HYDROGEN  STORAGE  SYSTEM  WITH  BOILER! LATE  TANK 


Test  Ob  [active/ Justification:  To  determine:  (1)  Methods  of  filling  the  tank  and 

initially  obtaining  a  supercritical  pressure;  (2)  A  method  of  maintaining  the 
required  tank  pressure  *ith  the  simulated  flow  requirements!  (3)  The  thermo¬ 
dynamic  parameters  of  0  &  ©  for  hydrogen;  (4)  The  extont  of  stratification 
under  simulated  flow  conditions  and  means  of  reducing  stratification. 


This  testing  is  necessary  due  to  lack  of  data  and  hardware  available  to  meet 
the  Dyna-Soar  requirements. 


Tesf  Arflcles/Outllne:  The  hydrogen  storage  system  consists  of  a  boiler  plate 
hydrogen  tank,  a  hydrogen  loop  with  a  regulated  return  line,  a  glycol  loop, 
a  heat  exchanger,  flow  control  valves,  and  an  electric  heater. 


Fill,  vent,  and  pressurizing  procedures  will  be  established  first.  Test6  will  ! 
be  made  to  determine  the  boil-off  rate  of  the  nydrogen  with  no  addition  of  i 
heat  ot  ier  than  through  the  insulation,  load  rods  and  plumbing.  System  tests 
will  begin  with  constant  flow  rates  of  0.1  to  i.O  lb/min  discharged  overboard  i 
to  simulate  environmental  control  and  accessory  power  flow  rates.  The  required’ 
pressure  within  the  tank  will  be  held  as  constant  as  possible  during  these 
tests.  Tests  wil*  be  nan  to  measure  the  heat  required  to  maintain  the 
pressure  at  various  hydrogen  densities,  and  flow  rates. 


Test  Facilities:  Boeing,  Tulalip  Test  Site  No.  1 


Schedule: 
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EWA(s)  No.. 
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This  Test  Supports  -  Breadboard  Integrated  Environmental  Control  S*  Secondary 
Power  Subsystem  Test  (Brief  No.  6)  Date  Data  Req'd:  Feb.  1,  1962 


Flow  Time  (EWA  Rel.  to  Compl.)  C 


3  Test  Period 
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no 
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1.1. 4. 4  ENVIRONMENTAL  CONTROL 
Cryogenic  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Priet  No.  2 _ 

Responsible  Company: 

Boeing 


Test  Title:  SUPERCRITICAL  HYDROGEN  STORAGE  SYSTEM  WITH  PROTOTYPE  TANK 


Test  Objective/ Justification:  Compare  performance  of  prototype  tank  with  that  of 
the  boiler-plate  hydrogen  tank.  This  is  necessary  te  evaluate  the  compatibil¬ 
ity  of  the  prototype  tank  with  the  system  concept  and  to  determine  the  valid¬ 
ity  of  the  data  obtained  on  the  boilerplate  tank  test  (Test  Brief,  No.  1,  Sec¬ 
tion  1.1. 4. 4). 


or  ^ 

c 


Test  Art  ides /Out  line:  Tests  conducted  previously  on  the  boiler-plate  hydrogen 
tank  (Test  Brief  No.  1,  Section  1.1. 4. 4)  will  be  repeated  using  the  same  setup 
exceot  for  substitution  of  the  prototype  tank  to  obtain  a  direct  comparison  of 
the  two.  The  tank  will  first  be  filled ,  then  tested  for  heat  leak  and  pressur¬ 
ized  to  300  psia.  With  the  tank  installed  in  the  system,  a  typical  flight  pro¬ 
file  will  be  run  with  hydrogen  flows  simulating  AFU,  Reaction  Control  and  over¬ 
board  dump. 


2WA  3-381  provides  only  for  fabrication  of  the  prototype  tank; 
testing  will  be  accomplished  under  BfA  3-262. 


Test  Facilities:  Boeing,  Tulalip  Test  Site  No.  1 


Schedule: 

196)  1  1962 
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EWA(s)  No.  3-381 
This  Test  Supports  -  Breadboard  Intag 
Power  Subsystem  Test  (Brief  No.  6) 


. . — X 


Breadboard  Inteerated  Ehvircnmerrtal  Control  &  Seconds* 


Date  Data  Req'd:  _  7- 1  -62 


Flow  Time  (EWA  Rcl.  to  Compl.) 

v  R:  3  -  T  b  -  C  L. 

FORM 


Test  Period 
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1.1. 4. 4  ENVIEOniGUTAL  CONTROL 
Cryogenic  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  3 _ 

Responsible  Company: 


Title;  BOILERPLATE  0 g  STORAGE  SYSTEM  TESTS 


ISit  Oh{echve/ Just ificotlon:  *he  ability  of  the  storage 

system  to  supply  the  02  to  the  rarious  equipnent  using  the  0?  during  the 
mission.  To  be  sure  of  the  tank  system  performance,  the  tank  must  be 
subjected  to  the  simulated  flows  and  the  environments  It  has  to  perform 
under. 


Test  Articlcs/Outline:  tenting  will  consist  of  two  phases  called 

phase  (a)  and  (b}t 

(a)  To  establish  fill  procedure,  to  determine  heat  leak,  and 

to  develop  a  method  to  detect  the  fluid  in  the  tank  at  any  time 
during  the  mission.  To  determine  the  tank  ullage,  f>  Parameter 
and  -0—  Parameter. 

(b)  Test  the  0^  system  for  expul oion  rates  at  design  and  off  design  limits. 


Test  Facilities: 


Tulalip  Test  Site  Ares  1 


Schedule: 
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EWA(s)  No.  >222 

This  Test  Supports  -  Breadboard  Cryogenic  Development  Tests _ _ 

_ (Brief  No.  6)  Date  Data  Req'd:  1  I,0T-  1962 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-6161-1-1 
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Test  Period  j 
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environmental  control 

Cryogenic  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. _ _ _ 

Responsible  Company: 
Boeing 


Test  Title:  HYDROGEN  AND  OXYGEN  STORAGE  SYSTEMS 


Test  Objective/ Justification:  The-  objectives  of  this  test  are  to:  (l)  Determine 
if  there  are  any  areas  of  incompatibility  between  the  oxygen  and  hydrogen 
pressurization  methods;  (2)  Determine  the  effect  of  a  prototype  reaction 
control  system  on  the  hydrogen  and  oxygen  system;  ( 5 )  Determine  the  effect  of 
an  APU  conbustor  on  thetydrogen  and  oxygen  cystem;  and  (4-)  Determine  transient 
conditions  in  the  AFU  cryogenic  supply.  1 


m.  ^v\-av-c  -  r  ■ 


J 


8^ 


i>  Ol  ' 


Tesf  Articles/Ouf line:  r&ese  tests  will  be  conducted  with  the  sane  equipmort 
usee  in  Test  Brief  71o.  2.  Section  1.1. h.h  except  a  prototype  reaction  control 
system,  APU  combustors  and  an  oxygen  tank  will  be  added  to  the  system.  Hydro¬ 
gen  and  oxygen  flow  to  the  ARJ  combustor  will  be  regulated  by  laboratory-type 
flow  controls.  The  reaction  control  system  consists  of  vendor-furnished 
hardware  for  all  except  fittings  and  hot  gas  lines.  The  plumbing  will  be 
fabricated  to  duplicate  a  glider  installation.  Flow  to  the  APU  burner  will 
he  regulated  by  laboratory-type  flow  controls.  The  system  will  be  checked 
out  using  simulated  mission  profiles  with  respect  to  cryogenic  flow. 


Test  Facilities:  Boeing,  Tulalip  Test  Site  No.  1 


Schedule: 


1961 _  1962 
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EWA(s)  No.  1-230 

This  Test  Supports  -  Breadboard  Inti 

Power  Subsystem  Test  (Brief  No.  6) 

Flow  Time  (EWA  Rel.  to  Compl.)  f  . 

FORM  2-6161-t-l 
Revised  _ 
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Test  Period  BSS5SVS3 
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Cr/o^a nic  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  5 


Responsible  Company: 
Poking 


Test  Title:  PRCTOTyTE  El.VIROri!ENTAL  CONTROL  EQUIPMENT  WITH  SIMULATED  CUDER 
C  QfcP  ARTKENT  S 

Test  Objective/ Justification:  Objectives  of  this  t^st  are  to: (l)Evaluate  vendor's 
prototype  environmental  control  eeuiv-nt ;  (2)  Investigate  ply  col  control  prob¬ 
lems;  (3)  Study  effects  of  transients  in  th°  glycol  loop  on  AFJ  and  reaction 
control;  and  (4)  Evaluate  a  prototype  glycol -hydrogen  heat  exchanger. 


Test  Articles/Outline:  This  tost  utilizes  the  s=re  equinr.cnt  used  in  Test  Friaf 
No.  3  except  that  a  prototype  environmental  control  system  will  be  substituted 
for  the  boilerplate  system,  simulated  API's,  generators,  hydraulic  oil  coolers 
and  simulated  milder  comportments  vdth  heaters  will  be  added.  Preliminary  tests 
will  be  set  up  in  die  laboratory  to  evaluate  individual  hardware  items.  flmu- 
lotcd  mission  profiler,  vd.ll  be  run.  Failures  will  lx*  simulated  vihich  affect  the 
heat  available  for  pressurising  the  hydrogen  tank. 

The  simulated  ATU's  and  generators  only  provide  heat  for  the  glycol  system.  The 
hydraulic  oil  heater  simulates  the  entire  oil  cooling  load  (power  and  aerodynam¬ 
ic  heat).  The  compartments  will  provide  the  approximate  volume  of  the  corres¬ 
ponding  glider  compartments.  The  compartment  heater  will  simulate  electrical, 
electronics,  and  aerodynamic  heat  loads. 


Tcsf  Facilities:  Boeing,  Tulalip  Test  Site  No.  1 


Schedule: 
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EWA(s)  No.  3-281  ‘ .  ' 

This  Test  Supports  -  __ Breadboard  Inteprated  Environmental  Control  k  necnn.'nry 
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1.1. 4.4  ENVIRONMENTAL  CCKTEQL 
Cryogenio  System 


DESIGN  DEVELOPMENT 
TEST  PUN 


TEST  TITLEt  Breadboard  Cryogenic  Development  Tests 


BRIE?  NO.  6 
RESPONSIBLE  COMPANY  t 
BOEING 


I 

TEST  OBJECTIVSS/JUSTIPICATIONi  The  objeotivee  of  these  testa  are  to 

(l)  Demonstrate  the  compatibility  of  the  AP  4  GU,  primary  glycol  cooler, 
and  hydrogen  supply  when  operated  together  as  a  unit  at» 


(a)  Sea  level  pressure  and  transient  or  steady  state  load 
conditions 


(b)  Reduced  pressure  and  transient  or  steady  state  load  conditions 

(c)  Sea  level  pressure  during  pre-launch  servicing. 


(2)  Provide  integrated  unit  performance  data  for  design  Improvements, 
analytical  studies  and  flight  test  data  evaluation. 

(3)  Develop  and/or  confirm  operating  and  servicing  procedures  for 
integrated  operation. 

The  testing  will  consist  of  two  phases! 

Hydrogen  Servicing  Testa t  Initial  tests  will  determine  the  heat  leak  of 
the  hydrogen  tank  end  a  safe  procedure  for  11  securing”  the  hydrogen  tank  in 
case  of  emergency.  Following  these  initial  tests,  the  compatibility  of  the 
hydrogen  AGE  equipment  with  other  prototype  equipment  during  pre-launch 
servicing  and  the  hydrogen  servicing  procedures  for  ground  launch  and  air 
launch  glider  positionswill  be  evaluated.  All  theEC  tests  will  be  conducted 
at  sea  level  pressure. 

Integrated  Unit  Tests!  The  integrated  performance  of  the  AP  &  GU,  primary 
glycol  cooler  and  hydrogen  supply  will  be  determined  for  various  transient 
and  steady  state  operation  conditions. 

These  testa  will  be  conducted  at  sea  level  and  reduced  pressure  as  well  as 
rapidly  increasing  or  decreasing  pressures. 


TEST  ARTICLE/OUTLINE  1  The  Breadboard  Cryogenic  Development  Test  Unit  will 
consist  ofi 


(1)  Prototype  hydrogen  supply  which  includes! 
(a}  Hydrogen  tank 

(b)  Fill,  vent  and  safety  controls. 

(2)  Single  prototype  AP  &  GU  which  includes! 

!&)  Accessory  power  unit 
bJ  Generator  unit 
cJ  Hydraulic  pump 
d)  AP  &  GU  controls  and  cold  plats 
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lol.4.4  EHVI RQHM3ITAL  CCUTR0L 

DESIGN  DEVEL0PHETT 

Cryogenic  System 

TEST  PLAN 

BHI2F  r  0.  6 


RESPONSIBLE  COliPAlJYt 


TEST  ARTICLE/OUTLINEi  (Continued) 

(3)  Prototype  primary  glycol  cooler  which  includes* 

fa)  Glycol  temperature  controls 
(b)  Hydrogen  tank  pressure  controls. 

(4)  Prototype  hydraulic  fluid  cooler. 

(3)  Prototype  cryogenic  umbilical  connections. 

(6)  Two  prototype  glycol  pump  units. 

(7)  AGE  hydrogen  servicing  equipment  which  includes* 

fa)  Hydrogen  pump 
(b)  Hydrogen  precooler. 

(8)  Boiler  Plate  Oxygen  Supply, 


PEST  FACILITIES »  All  these  teste  will  be  conducted  at  Boeing  Tulalip  Test 
Area  Ho.  34  in  the  small  altitude  chamber. 


SCHEDULE  1 


_  13fi2 _ 

A.j  M  1  jjj|  A  |  sl  0  !  flip  '  J  [  F 


KWA(s)  No. __3=2S2_&_3-381 

THIS  TEST  SUPPORTS  -  Environmental 

PLOW  TIME  (P7A  Rol.  to  Conpl)  C 


U1-1M  1000  {-*1  lAC  1544  L 

3-ZJ-&Z 


A  |  M  i  J  |  J  j  A  |  S  |  0  |  N 


Secondary  Power  Integration  Test 
DATE  DATA  REQ’Dl  4-1-63 _ 


imww 


£r£7JEf/VG  "~P2-%97-l6  \Vol.  E 


PAGE  QOJ 


r- 


j 


u 

<c 


1.1. 4. 4  JEKTIKOnMOTAL  COBTROL 
Cryogenic  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  7 


[Responsible  Compony: 
bo  sura 


Test  Title:  APU  EXHAUST  SYSTEM  DEVELOPKCFT  TEST 


Test  Objective/ Justiflcotlon: 


Objectives:  Determine  adequate  means  for  exhausting  hydrogen  from  the  gilder 
without  danger  to  the  air  vehicle,  support  equipment,  or  personnel  due  to 
fire  or  explosion. 


Justification!  Ensure  that  hydrogen  exhausted  from  the  glider  vlll  not 
present  a  hazard  to  personnel  or  equipment . 


Test  ArMcles/Outline: 


Articles  of  Test  Hardware  needed  for  the  testing  Include: 


1.  Hot-Gas  Source 

2.  Gaseous  Hydrogen  and  Oxygen 

3.  Simulated  Portion  of  Cork  Insulated  Transition  Section  around  and 
Including  the  Exhaust  Depression 
AP&GU  Exhaust  Duct  (Actual  or  Simulated) 

Hydrogen  Vent  Pitting  (Actual  or  Simulated) 


h. 

5 


6.  Hot  Gas  Cooler 
Test  Outline:  (On  following  page) 


Test  Facilities: 


The  testing  will  be  conducted  at  the  Boeing  Jet  Lab  Facilities. 

Schedule: 
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EWA($)  No.  3-502 

This  Test  Supports  -  BREADBOARD  CRYOGENIC  DEVELOPMENT  TESTS  (Test  Brief  Mo.  6) 
_  Date  Data  Req'd:  7-31-62 


Flow  Time  (EWA  Rel.  to  Compl.)  C 


3  Test  Period 


Kvnrann 


3~  ZJ-GZ 


FORM  2-6I6M-I 


&&JESA/G 


D2-5697-I6  _^0L  ll 


r*r*  82.  I.  | 


rnMUm 


near  Ameus/omrat  (continued) 


test  Out  lint;  A  series  of  teet  runs  vlll  be  made  vith  hot  g as  floving 
through  the  AR7  exhaust  duet  Into  sea  level  ambient  air.  The  oxygen  and 
hydrogen  gas  mixture  ratios  will  simulate  glider  usage  conditions  and  the 
hot  gas  vlll  be  cooled  to  350  to  750°F  to  simulate  typical  exhaust  gas 
temperatures .  The  steam  and  hydrogen  ratios  in  exhaust  gases  and  the 
exhaust  gas  fiov  rates  vill  simulate  minimum  to  maximum  AKfltJ  loading 
conditions  for  typical  ground  operation  and  checkout.  Methods  or  systems 
for  ensuring  safe  exhausting  of  hydrogen  rich  gases  vill  be  evaluated. 
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.1.5.1  FIRS  PROTECTIOH 

DESIGN  DEVELOPMENT 

SAFSTT  SU3STGTEM 

TEST  PLAN 

Brief  No. 


Responsible  Company: 
Boe 


Test  Title:  Toxicity  and  Flammability  of  Materials  Study 


Test  Objective/ Justification:  To  determine  by  reriev,  testing  and  analysis 

the  acceptability  of  materials  exposed  to  the  Pilot's  Compartmnt  as  to 
flaacability  and  toxicity  characteristics. 


Test  Articles/Outline:  All  materials  exposed  to  the  Pilot's  Compartmsnt  for 
which  no  conclusive  information  as  to  their  toxicity  and  flammability 
characteristics  are  available »  Testing  vill  consist  of  TGA,  D.T.A, 
gas  chromatograph,  mass  spectrograph,  chemical  and  exposure  analyses  as 
required. 


Test  Facilities:  Materials  and  Processes  Unit's  Tfcst  facilities 

Industrial  Hygiene  and  Safety  Unit  Test  facilities 

Schedule: 
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1,1. 6.1  GLTD’vf  PIT.CT  STATION 

t'ilo:  St  V.cn  Ayr  r  -*v.u-nt 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 
Boeing 


Test  Title:  PILOT  STATION  ARRANGEMENT  TESTS 


Test  Objective/ Justification:  To  provide  the  necessary  test  experience  reouired 
to  achieve  pilot  interface  arrangement  in  the  glider  pilot  station  compatible 
with  r>il ot  mobility,  vision,  incress  and  egress,  and  control  reauirements. 


The  use  of  a  unique  full  nressura  suit  and  restraint  system  of  unique  mobility 
limitation,  the  use  of  minimal  vision  area  because  of  high  heating  and  the  use 
of  new  ingress  procedures  due  to  the  vertical  glider  position  for  pilot  entry 
requires  test  experience  to  provide  basic  design  data. 


Test  Art ides/Outline:  A  wooden  mockur  pilot  compartment  providing  the  interior 
pilot” comnartrent  envelope,  ejection  hatch  opening  and  window  configuration  will 
be  ecuipped  with  mockups  of  the  basic  seat  structure,  parachute,  survival  kit 
container,  head  rest,  ejection  initiation  control  handle,  ann  rests,  pilot  oper¬ 
ated  controls,  and  full  pressure  suit  (including  helmet). 


The  above  articles  will  be  fabricated  from  engineering  layouts  based  on  engineerj- 
irg  studies  and  installed  in  the  mockup  pilot  compartment.  Test  subjects  rang¬ 
ing  in  size  from  5th  to  75t.I1  percentile,  dressed  in  a  full  pressure  suit,  will 
qualitatively  evaluate  the  adequacy  of  the  initial  design.  Adjustments  will  be 
made  to  initial  hardware  dimensions  and  locations  until  it  is  deemed  that  the 
pilot  mobility,  vision,  ingress  and  egress,  and  control  requirements,  as  they 
relate  to  hardware  location,  are  satisfied.  Prototype  cockpit  hardware  is  to 
replace  wooden  mockup  equipment  as  it  becomes  available. 


Test  Facilities:  Boeing  Laboratories  »  DSM  4000  Mockup. 


Schedule: 
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This  Test  Supports  -  Cockpit  Bardwara  Installation 


Preying  Release 
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1. 1.6.1 

DESIGN  DEVELOPMENT 

Brief  No.  2. 

GLIDER  PILOT  STATION 

TEST  PLAN 

Responsible  Company: 

Pilot  Station  Arrangement 

BOEING 

Test  Title:  DYHA-SQAR  COCKPIT  LIG2TIN0  STUDY 


Test  Objective/ Justlftcotlon: 

1.  Investigate  the  effects  of  hl^i  level  external  Illumination  on  the 
ability  of  the  pilot  to  obtain  required  Information  from  the  instrument 
panel. 

2.  Select  a  tinted  transparency  to  shield  the  windows  if  required. 

3*  Determine  the  type,  number  and  location  of  light  sources  to  give 
satisfactory  illumination  of  the  instrument  panel. 


Test  Articles/Outline: 


1.  High  altitude  sunlight  will  be  simulated  by  a  suitable  external 
light  source,  and  the  pilot's  ability  to  use  the  Instrument  panel 
will  be  measured. 

2.  If  test  results  show  a  requirement,  suitable  display  shields  and/or 
tinted  window  shades  will  be  developed. 

3.  Various  suitable  ligit  sources  will  be  evaluated  for  satisfactory 
illumination  levels  on  the  instrument  panel  under  conditions  of 
orbital  flight. 


Test  Facilities: 


■Hie  existing  E6M  4000  Itockup  will  be  used  as  the  test  facility. 

The  final  configuration  chosen  will  be  Installed  In  the  operational 
mockup  for  verification. 

Schedule: 
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1.1.7. 1  GLIDED  ABORT/PILOT 

ESCAPE  -Ejection  Beat 
and  Survival  Equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  — 


Responsible  Company: 

Weber  Aircraft 


Test  Title:  PILOT  EJECTION  SEAT  TESTS 


Test  Objective/ Justlflcotlon;  No  vendor  conducted  development  teste  are 

contemplated  since  vendor  design  utilises  hardware  of  proven  capability. 
Configuration  development  will  be  conducted  as  part  of  GLIDER  PIIDT 
STATION  Engineering  Development  Mockup,  1.1.6.i^Brief  No.  1 


Test  At  t  Ic  les  /  Out  I  Ine : 


Teit  Facilities: 


Schedule: 
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1.1. 9.1  TRANSITION  SECTION 
Clider  Separation 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  i _ 

Responsible  Company: 
Boeing 


Test  Title:  INTRA-TRANSITION  PRESSURE  SURVEY  TESTS 

(SPO  Approved Test  £l&6) 

Test  Objective/ Justification:  Theoe  tests  are  to  provide  date  concerning  the 
magnitude  and  distribution  of  pressure  in  the  transition  compartment  and 
over  the  booster  blast  shield  due  to  acceleration  rocket  operation.  Data 
will  also  be  obtained  for  blast  port  design. 


Detail  information  is  required  to  mipport  analysis  of  glider-booster  separa¬ 
tion  characteri sties,  separation  clearance  studies,  the  booster  associate 
contractor's  design  of  the  Stage  II  blast  shield,  and  the  design  of  the 
transition  blast  ports. 


Test  Articles/Outline:  The  test  model  will  consist  of  a  geometrically  scaled 
transition  section  and  forward  part  of  the  booster  Stage  II,  including  the 
blast  shield.  The  forward  portion  of  the  transition  section  will  incor¬ 
porate  a  cold  air  supply  flowing  from  a  plenum  through  four  nozzles  simu¬ 
lating  the  acceleration  rocket  motor.  An  approximately  5  percent  scale 
model  will  be  used  which  requires  a  total  air  flow  rate  of  approximately 
1.5  pounds  per  second. 

Tests  will  be  conducted  varying  the  following:  Separation  distance,  nozzle 
deflection  angle,  alignment  of  forward  and  aft  portions  of  model,  blast 
shield  shape,  blast  port  area,  and  external  free  stream  altitude  and  Ilach 
number.  During  each  test,  recordings  will  be  made  of  the  plenum  total  air 
flow  rate  and  pressure  distribution  in  the  transition  compartment  and  on 
the  blast  shield. 


Test  Facilities: 


Lewis  Research  Center,  Cleveland,  Ohio 


Schedule: 


Testing  scheduled  far  Jan.  1962  not  carried  out. 
No  further  testing  will  be  accomplished  on  this 
program. 
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1.1. 9.1  TRANSITION  SECTION 
Glider  Separation 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  2 _ 

Responsible  Company: 
Boeing 


Title:  ROCKET  EXHAUST  FLOW  FIELD  TESTS f  SUB-SCALE  ROCKET  EXHAUST  TESTS 

(gFO  Apjrare*  Teat  #1^3  -  SWA  #7-079) 

Test  Objective/ Justification:  These  testa  are  to  provide  (l)  data  concerning 
heating  rates  and  base  pressure  in  the  forward  transition  section  resulting 
from  acceleration  rocket  operation,  and  (2)  effects  of  the  rocket  jet  plume 
at  nearly  vacuum  conditions. 

The  data  will  support  selection  of  the  type  and  amount  of  heat  insulating 
material  required  and  contribute  to  the  selection  of  transition  section 
structural  materials. 


Test  Articles/Outline;  Two  aeries  of  tests  will  be  conducted  on  a  7  percent 
model  glider  and  forward  transition  section  incorporating  a  solid  propellant 
rocket  motor.  A  third  series  of  tests  will  be  conducted  on  a  14  percent 
model  of  the  same  configuration.  The  first  series  will  be  conducted  in  the 
Supersonic  Wind  Tunnel.  The  second  and  third  series  will  be  conducted  in  a 
vacuum  chamber.  Each  test  will  include  the  firing  of  a  scaled  rocket  motor, 
while  measurements  are  taken  of  the  heating  rates  and  pressures  in  the  transi¬ 
tion  section. 


Test  Foe i I ities :  Boeing  Supersonic  Wind  Tunnel}  Boeing  Jet  Laboratory, 
Vacuum  Chamber,  Seattle 


Schedule: 
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This  Test  Supports  -  Transition  materials  and  insulation  requirements  i 
rocket  motor  and  hydraulic  pnekage-  Date  Data  Req'd: 


Flow  Time  (EWA  Rel.  to  Compl.) 
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1.1. 9.1 


TRANSITION  G1CTICN 

Glider  Separation 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No.  _ 

Responsible  Comoony: 

Boeing 


Test  Titles  JCALL  STAGING  TSSTS 

Test  Objective/ Justification:  These  tests  are  intended  to  evaluate  the  thermal 
and  pressure  effects  in  the  transition  section  and  on  the  blast  shield 
during  glider  abort  separation,  to  provide  information  concerning  the  blast 
port  cover  release  path,  and  to  evaluate  blast  shield  materials. 

Tne  data  to  be  outained  from  these  tests  are  required  to  support  design  of 
the  transition  section  (structure)  and  the  blast  shield,  to  evaluate  heat 
insulation  requirements  and  the  separation  sequence  of  events. 


Test  Artlcles/Outllne:  A  13*5  percent  scale  test  model  consisting  of  the 
transition  section  including  a  scaled  rocket  motor,  the  blast  shield,  and 
a  mass  simulating  the  presence  of  the  gliuer,  will  be  mounted  horizontally 
■in  a  test  stand  in  a  manner  permitting  complete  separation.  The  separa¬ 
tion  rate  will  be  controlled  by  the  glider  mass  and  by  mechanical  restraint 
devices  simulating  the  calculated  separation  rate  to  be  experienced  under 
actual  glidor  abort.  ' 

Recordings  ahaxl  be  made  of  the  thermal  and  pressure  effects  in  the  transi¬ 
tion  section  and  on  the  blast  shield.  The  recordings  sha^l  also  show  the 
timing  of  events  during  the  separation  sequence. 


Test  Facilities: 

Boeing,  Propulsion  Test  Facility,  Tulalip,  Washington 


Schedule: 
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TRANSITION  SECTION 
Glider  Separation 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Bilef  No.  4 _ 

Responsible  Company: 
Boeing 


Test  Title:  BLAST  PORT  COVER  DEVELOPMENT  TESTS 


Test  Objective/ Justif  option:  These  tests  are  to  provide  data  to  establish 
blast  port  cover  detail  design  requirements  and  to  evaluate  the  effects  of 
temperature  envir.’.unental  conditions  which  the  blast  port  covers  are  re¬ 
quired  to  withstand.  The  data  to  be  obtained  from  these  tests  are  required 
to  support  design  of  the  blast  port  covers  and  cover  release  devices. 


Toil  Articles/Outline:  The  test  article  will  consist  of  a  portion  of  the  full- 
size  transition  section  which  includes  the  blast  port  cover  and  cover  instal¬ 
lation  device.  Tests  will  include  evaluation  of  pre- tensioning  of  the  blast 
port  cover  bands  as  a  means  of  (l)  attaching  the  covers  securely  to  the  tranai- 
tion  section  and  (2)  compensating  for  thermal  expansion  in  flight. 


Test  Facilities:  Boeing,  Structures  Development  Laboratory,  Developmental 
Center,  Seattle,  Washington 


Schedule: 
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EWA(s)  No.  3-267  DATA  RLPC-k-T  - *  * — —  FtNAL  T RLPOR.T 

This  Test  Supports  -  Design  of  blaBt  ,~>ort  covers  and  method  of  Installation 
and  latching _ Date  Data  Req'd:  5  •  3  2. 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2-61*1 


--  r  V  rV M  Z-tolOl  - 

.  J 


Test  Period  LVAYVwWlS 

iJUJE/A/G  "  1  D2-5697- 16  >VCI.  I’* 

talc  ©q 


l.i. 9.1  trabsifiob  sectioh 

DESIGN  DEVELOPMENT 

Brief  No.  5 

Olidar  separation 

TEST  PLAN 

Responsible  Company: 

Boeing 

Toil  Title:  FULL-SCALE  8TAGIB0  TESTS 


Test  Objective/ Justlflcotlon;  pile  teat  program  is  intended  to  provide  the 
earliest  possible  evaluation  of  the  glider  abort  separation  cnaracteristics 
vith  a  full  scale  teat  article.  The  data  to  be  obtained,  vill  serve  to  com¬ 
plete  the  detail  flight  design  of  the  transition  section,  the  blast  shield, 
fnri  equipment  circuitry  to  be  mounted  in  the  transition  compartment. 

The  data  vill  enable  evaluation  of  the  separation  sequence  of  events  and 
definition  of  the  intra-transition  environment  resulting  from  acceleration 
rocket  operation.  The  post-test  physical  condition  of  the  teat  article 
vill  furnish  evidence  of  the  effects  of  the  intre-tranaition  environment 
on  the  structure,  equipment,  and  protective  coverings  selected. 


Test  Articles /Outline:  The  test  vehicle  vill  consist  of  a  blast  shield 

and  transition  section,  incorporating  blast  port  covers,  rocket  motor  of 
ehort  firing  duration,  and  separation  devices  necessary  for  severance 
at  the  gl iri*rr  abort  separation  plane  and  release  of  the  blast  port  covers. 

jhrvft  tests  are  planned  and  the  vehicle  is  intended  to  be  in  a  horizontal 
attitude  vith  the  aft  transition  and  blast  snield  stationary,  and  the  for- 
vard  transition  including  the  rocket  motor,  free  to  displace  axially  vhea 
the  separation  Joint  is  severed.  The  separation  rate  will  bo  adjusted  to 
simulate  the  calculated  rate  under  actual  operating  conditions.  Time- 
related  recordings  shall  be  taken  of  the  following:  Transition  section  and 
blast  enield  pressure  distribution  and  thermal  conditions,  acoustic  environ¬ 
ment,  rocket  motor  performance,  and  separation  sequence  actuation  signals. 


Test  Foe i  lltles: 

Edwards  Air  Force  Base  Sled  Track. 


Schedul  •  Incompatibility  between  "Date  Data  Required”  and  Test 

— - — —  Completion  Date  vill  be  resolved  by  changes  to  released 

drawings  as  required  by  test  results. 
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EWA(»)  No.  3-272  Tcyr  Report 

This  Test  Supports  -  Transition  section  and  bloat  shield  design;  acceleration 
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rocket  motor  hydraulic  power  package 

development;  abort  separation  evaluation. 
Flow  Time  (EWA  Rel.  to  Compl.)  L  . 


Dote  Dote  Req'd:  12-1-02 

1  Test  Period  klUUViiill 


FORM  2-Glfll-l-l 


/7/MTAVZ7 


MM 


D2-5697- 16  \VC L 
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1.2  Booster 


Responsible  Company: 
Martin 


Test  Title:  Booster  Design  Development  Tests 

The  associate  contractor,  The  Martin  Company,  is  conducting  design  development 
tests  in  this  area.  Booster  test  plana  are  not  within  the  scope  of  this  docu¬ 
ment  . 


PAGES  91  THRU  137  HAVE  BBEH  DELETED. 
These  pages  formerly  covered  Martin 
test  planning  for  Titan  II. 
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no  12-5697-16,  Vol.II 
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1.3*  1.1  GLID2R  FLIGHT  CC17TR0L  - 
FLIGHT  CONTROL  SYSTSM  SLZCTR0HIC3 
> Mtrcneapolla-ihneyvsll  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  SI 


Responsible  Company t 
J  lunoffiDolis-  honeyvell 


Test  Tit lo:  COMPOTOT  ADAPTABILITY  TESTS 


Test  Objective/ Justification:  The**  *«riea  of  teat*  ere  required  to  determine 

the  adaptability  of  existing  deal  gas  to  the  Dyaa-Soar  flight  control  subsystem 
electronic*  end  nav  design*  required.  This  testing  vlll  be  accomplished  on 
Individual  breadboard  items  to  determine  t ae  characteristic*  and  subsystem 
requirements.  Data  collected  vill  be  used  as  a  base  line  in  testing  of 
breadboard  as  a  complete  subsystem  and  for  modifying  of  the  electronic  com¬ 
ponents. 


Test  Articles/ Outline: 


.'<V 

:  j 


c?V' 


Test  Facilities:  Minneapolis- Honeywell  Development  Laboratory 


Schedule: 
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EWA(s)  No^Subcontract ) 

This  Test  Supports  -  Breadb< 

Development  Period 


FORM  2-6181-1-1 


A  •;  J  r 


it  Testa,  Test  Brief  #32 

Dote  Doto  Req'd:  5-1-61 

ITU  Test  Period  ESflWWB 


£J£7JE?WG  l  D2-5697-16  \VOL  II 


1. 3.1.1  GULJR  FLIGHT  C03JTR0L  - 
FLIGHT  CONTROL  SYST2J-1  ZLEJTROUICS' 
Minneapolis- Foneyvell  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Responsible  Company! 
piinnea'jolis-lloneyvell 


Test  Title:  BREADBOARD  ZVALUATI03 


Test  Objective/ Justification:  These  tests  vlll  provide  date  necessary  for 

evaluating  a  coimlete  "breadboard  subsystem.  This  testing  may  require  use  of 
complete  flight  geoaetry  simulation.  The  entire  electronic  subsysten  vill 
be  subjected  to  all  possible  perfomanee  requirements  and  combination  of 
euch  requirements  to  ascertain  electrlcal-mocnanicel  compatibility  of  all 
modes  of  operation  and  to  determine  if  changes  are  required  before  prototype 
fabrication.  The  data  will  also  be  used  as  a  base  line  for  prototype  testing. 


Tesf  Articles /Out line: 


-,v\) 

.  V v  y1 
...  V.’  I' 

Minimum  requirement  vill  be  a  breadboard  of  the  flight 


Test  Facilities:  Klmaeapoll s-Honeyvell  Development  Laboratory 


Schedule: 


1961  I  1962 
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EWA(j)  No.  (Subcontract) 
This  Test  Supports  -  Prol 


Flow  Time 


Dsvelopnont  Period 


Dote  Dofo  Req'd:  9**^"'kl 

Test  Period  EKKVKKB 


/Vc  o  ‘  -  W  - 

FORM  2-6161-1-1 


1. 3.1.1  GLIEZR  FLIGHT  CONTROL  - 
FLIGHT  CCOTROL  SYSTEM  H2CTROHICS' 
MinDeapolls-HonayvBll  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  S3 


Raipomible  Ccnoony;  ! 
Minne  apolis-Koneyveli 


Test  Title:  PROTOTYPE  SVALUATICB 


Test  Objective/ Justification:  These  tests  vlU  provide  data  necessary  for 

evaluating  a  complete  prototype  FOSE  subsystem.  This  testing  vill  be 
accompllsriod  (l>  ou  an  open- loop  basis  to  determine  complete  functional 
capability  both  vith  and  without  selected  environmental  conditions,  and 
(2)  on  a  closed-loop  basis  (airplane  dynamics  simulated)  to  determine  the 
FCSE  capability  for  accommodating  different  flight  conditions.  The 
results  of  this  testing  will  establish  the  nature  of,  end  requirement  for, 
any  design  changes  prior  to  qualification  testing  and  production  of  the 
FCSE. 


Test  Articles/Outline:  Cm*  complete  prototype  FCSE  will  be  required. 

This  will  include  "one  (l)  computer,  two  (2)  node  selector  pack ages,  three 
(3)  rate  gyro  sensor  packages  end  one  (1)  accelerometer  sensor  package. 

Examples  of  circuitry  and  components  to  be  evaluated  Include:  miniature 
gyros  and  accelerometers ,  various  types  of  toggle  and  rotary  switches, 
miniature  servo-motox,-gear-differ^ntial  transducer  assemblies ,  mai^netic 
amplifier  and  transistor  circuitry,  relay  and  diode  switching  logic,  etc. 

Voltages  and  frequencies  will  include:  115V  400  cps,  26v  400  epo, 

28V  dc,  75  epa  (low  voltage  gyro  torquing  signal),  1600  pulse/ second 
(gyro  spin  motor  rotation  detector.) 


Test  Facilities:  Mixmeapolis-Honeywell  Development  Laboratory 


Schedule: 
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This  Test  Supports  -  Final  Engineering  Drawing  Release  for  FCSS  Subsystems 
_ _ _  Dote  Data  Req'd:  I  [  ~ [  ~ 


Development  Period 
Flow  T I mo-tfrW*V 4hrh~ tO’tlTffffjTf.')  C 


3  Test  Period 


FORM  2-6181-1-1 
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1.3. 1.2  GLIDER  FLIGHT  CONTROL  - 
MANUAL  COOTROL  -  Hydraulic  Power 
Servo  Syatea 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1 _ 

Responsible  Company: 


Test  Title:  ELECTRO -HYDRAULIC  SERVO  VALVE  PERFORMANCE  TEST 


Test  Objective/ Justification:  The  purpose  of- these  test3  is  evaluation  of 
Electro-Hydraulic  Servo  Valves  to  determine  their  operational  characteristics, 
reliability,  and  Me-  temperature  operational  capability. 

These  tests  are  required  because  of  insufficient  information  on  high  tempera¬ 
ture  operation  and  reliability  of  electro-hydraulic  servo  valves. 


Test  Articles/ Outline:  Articles  to  be  evaluated  are  different  types  of  servo 
valves.  These  components  will  be  off-the-shelf  items.  Tests  will  emphasize 
reliability,  performance,  and  compatibility  in  a  Dyna-Soar  environment. 


Test  Focilities:  Mechanical  Propulsion  Laboratory,  Annex  ”D'' ,  and  the 

Environmental  Test  Laboratory,  2.01  Building. 


Schedule: 


ft  f  2. 

FORM  2-6161-1-1 


JCU7JE//VG 


02-5697-16  xVOL 
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L.3.1.2  GLTDER  FLIOHT  CO'TTRCL  - 
tAMJAL  CONTROL  -  Hydraulic  Porjer 
Servo  System 


jDESIGN  DEVELOPMENT^;;^'  \  r— — 

i.csponsiDle  Company: 

TEST  PLAN  Boeing 


Test  Title :  PWER  SEHVO  BREADBOARD  TESTS 


Test  Objective/ Justification:  To  determine  design  requirements  of  the  ssrvo 
system,  switching  transients  when  changing  from  primary  to  secondary  servo 
valve  operation  will  be  investigated.  Also  to  be  determined  are  the  effects 
of  structural  deflections,  surface  loads,  and  electronic  designs.  Ehnhasis 
•will  be  placed  on  perfomance,  reliability,  and  compatibility  with  the  sta¬ 
bility  augmentation  system  and  the  manual  flight  control  system. 


Test  Articles/Outline:  A  servo  breadboard  package,  including  dual  servo  valves 
(with  third-stasre  power  valve  connected  to  a  dual  tandem  actuator),  electrical 
and  mechanical  feedback  devices,  failure  monitor!’. g  and  switching  devices,  will 
*  be  used  to  simulate  system  operation. 


Test  Facilities:  Mechanical  Propulsion  Laboratory,  Annex  "D",  and  in  2.01 
building.  1 


Schedule : 

19ol  I  19c2 

J  F  M  A  I«1  J  J  A_S  0  li  D|  J  F  M  AMJJAS0  1ID 

r  ~ . _ _ :~ku  ; -i 

FJA(s )  Ho.  3-110  and  >173 

This  Test  Supports  -  Selection  of  prototype  servo  components 
.  _  Date  Date  Req/d: 

■  4-2.1-CpZ 


Flov  Tico  (EHA  Del.  to  Conrpl. ) 
i-*j  -■  “  *  ’(  *  2- 


Test  Period 


1*3* 1.2  GLIDER  FLIGHT  CONTROL  -  1  p*  r  o  t /O  \j  np’x/ri  -*o.  3 _ 

MANUAL  CO:iTROL  -  Hydraulic  Power  L/‘-SIG^  Dw V^LCPMEN  I  jr>c=ponaiblo  carnary: 

Servo  System  TEST  PLAN  Boeing 


Test  Title:  CONTROLS  DEVELORfEUT  TEST  PROGRAM 


Test  Objective /justification;  To  gather  data  to  design  and  develop  a  side  arm 
controller  and  rudder  pedals  for  pilot  control  of  the  glider  and  air  vehicle. 
Data  obtained  will  include,  but  not  be  limited  to,  information  on  dynamic  and 
static  balance,  breakout  forces,  damping,  pivot  locations,  fail-safety  of  trans¬ 
ducers,  and  effects  of  high  "g"  loading. 

Sufficient  data  is  unavailable  for  the  type  of  pilot's  controls  to  be  used  for 
hypersonic  vehicles.  This  data  is  needed  before  a  suitable  design  can  be 
determined. 


Test  Articles  /Outline:  (l)  Sidearm  controller  with  variable  pivot  points  which 
will  include  the  followings  transducers,  switches,  dampers,  springs,  bearings, 
ar«a  linkages.  (2)  Sidearm  controllers  with  fixed  pivot  points  containing  the 
'same  elements  as  (l)  above.  (3)  Rudder  pedals  with  required  transducers  and 
switches. 

A  variable  pivot  sidearm  controller  and  a  sot  of  rudder  pedals  will  be  fabri¬ 
cated  for  test  on  the  fixed-base  simulator  end  the  centrifuge  Design 

parameters  will  be  varied  and  their  effects  uron  the  operaticniTof  the  control¬ 
ler  will  be  noted.  High  "g"  effects  will  be  determined  from  the  centrifuge 
tests.  The  data  obtained  from  these  tests  x.lll  be  used  to  design  a  fixed  pivot 
sidearm  controller,  which  will  be  further  tested  on  the  fixed-base  simulator 
and  the  centrifuge  '1  This  tost  data  will  be  evaluated  and  the  final  aesigi 

configuration  will  be  determined. 

[^f>This  is  part  of  the  Dyna-Soar  Integrated  Flight  Simulator  Program.  See 
D2-5697-16,  Volume  I,  Appendix  A. 

Test  Facilities: 


Schedule : 
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EWA(s)  Ho.  3-203 
This  Test  Supports 


Date  Data  Rcq'd:  2-1 9-62 


Flow  Tiro  (EV'A  P.el.  to  Corpl. ) 


Test  Period 


iaC  1*1  3  ~  3 9  ~  Co  2 
Revised 


no.  02-5677- 
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1.3.1. 2  GLIDED  FLIGHT 
Control  -  Reaction  Control 
Hydrogen  Peroxide  System 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  H 
Responsible  Compony: 


Test  Title:  PROPELLANT  LINES  INSTALLATION,  CLAMPING  &  INSULATION  DEVELOPMENT  - 

REACTION  CONTROL,  HYDROGEN  PEROXIDE 

Test  Ob|ectlve/ Justification:  The  test  objective  is  to  evaluate  the  reaction 
control  system  propeilant  lines  installation,  clamping,  and  insulation  methods,, 
It  is  required  tnat  flow  lines  be  provided  in  the  glider  for  propellant  that 
oust  be  maintained  at  low  temperatures  compared  to  clamping  structures  and 
other  heat  sources*  Relative  movements  of  propellant  lines  and  structures  must 
be  considered  under  the  temperature  &  vibration  environments  in  the  glider. 
Penetration  of  the  water  wail  by  flow  lines  must  also  be  evaluated. 


Test  Articles/ Outline:  The  propeilant  flow  lines  S  clamps  which  are  under 
development  will  be  supported  by  hot  &  cold  structure  fixtures  which  are 
designed  to  simulate  movements  of  the  structures  in  the  glider.  The  test 
equipment  will  provide  heat  inputs  to  the  teat  items  which  simulate  ground 
operating  (ready  launch)  conditions  &  flight  temperature  environments  to 
check  insulation  effectiveness  ?•  structural  integrity.  The  tubing  fittings 
&  clamping  techniques  will  be  evaluated  in  vibration  tests  utilizing  temp¬ 
erature  environments  where  required.  Included  in  the  tests  will  be  veri¬ 
fication  of  the  integrity  of  the  methods  used  to  penetrate  the  water  wa^.1 
with  flow  lines. 


Test  Facilities:  1)  Mechanical  Propulsion  Laboratory  -  Requires  power  sources 
capable  of  heating  simulated  structures  to  1300°F. 

2)  Vibration  Laboratory  -  Requires  capability  to  vibrate 
tubing  components  while  attached  to  structure  fixtures 
at  1J00°F. 

Schedule: 
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EWA(»)  No.  3-310 

ThI*  Test  Supports  -  Reaction  Control  Propellant  Flow  Linos  Installation 

_ _ ; _  Dote  Data  Req'd:  k-20-62 


Flow  Time  (EWA  Rel,  to  Compl.) 


Test  Period 
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1.3. 1.2  0Llr/=3t  '•LIGHT  CLXTROL  - 
MANUAL  CONTROL  -  Reaction  Control 
Power  Component 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 

Boeing 


Test  Title:  DISTRIBUTION  LINE  FITTING  TESTS 


r 

j 

f  4#) 


Test  Objective/ Justification:  Determine  the  best  configuration  for  hot  ga3  dlstrl- 
butiws  line  fittJnrsi  TuHng  and  fitting  temperature*  as  high  as  1800°  F.  can 
occur  in  service.  Testing  to  establish  a  fitting  configuration  with  suitable 
leakage  characteristics,  vibration  endurance,  temperature  cycling  characteristic! i, 
proof  and  burst  pressures,  and  connect  and  reconnect  characteristics  is  necessary. 

Insufficient  information  is  available  to  Justify  use  of  off-the-shelf  fittings 
for  high  temperature  applications. 

-Cane ell ed- 

Reaction  Control  changed 
to  a  hydrogen  peroxide 
system. 


Test  Articles/Ouf lina:  Fittings  developed  an4  fabricated  by  vendors  will  be  pro¬ 
cured.  The  fittings  will  be  modified  into  test  samples  with  a  short  piece  of 
tubing  attached. 

Pressurized  fluid  pressure  (250  psia)  and  temperature  (1800°  F.  maximum)  will  be 
duplicated.  Hydrogen  will  be  used  as  the  pressurizing  fluid.  Leakage  will  be 
measured  during  the  testing. 


r  • 


Test  Facilities:  Shuffleten  Jet  Laboratory.  Test  requires  use  of  uigh  temperature 
hydrogen. 


Schedule: 
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EWA(s)  No >191  _ 
Th  is  Test  Supports 


Flow  Time  (EWA  Rel.  to  Compl.) 

~  KO'ij-Z*?- c.  z 

<  *  ,  .  FORM  2-G18M-1 
Revised: 


Selection  of  Hot  Oas  Distribution  Line  Fittings _ 

_ _  Date  Data  Req'd:  _ ^  -/  - 

*ompl.)  1  .  ~  J  Test  Period  KS2XXCS3 
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1.3. 1.2  GLIDER  FLIGHT  CONTROL  -  Responsible  Company: 

MANUAL  COliTROL  -  Reaction  Control  Thonpson-Ramo-Woolridge 

Tower  CrTr.‘L_irLrT\fc. 

REACTION  C017FR0L,  HYDROGEN  PEROXIDE  SYSTEM 

Subcontractor  design  dcvolopnant  testing  is  anticipated  In  this  ares.  The  test 
plan*  will  be  included  when  available. 

Vtendor  test  plans  are  to  be  submitted  to  Boeing  90  days  after  contract  award,. 
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1. 3-3*1  PRIMARY  GUIDAKCI  -  INERTIAL 
GUIDANCE  -  MinneapoilE-  Honeyvoll 
Development 


Responsible  Conpany: 
Minneapolis- Honeywell 


O' 


Test  Title:  DCERTIAL  GUIDANCE  SYSTEM  D2SIC3  DSV1L0P!'SW  TESTS 

The  associate  contractor,  Minneapolis- Honeywell,  la  conducting  design  develop-  ' 
Dent  tests  in  this  area.  Test  planning  vill  not  be  included  in  this  document. 


1.3. 3.2  PRIMARY  GUIDANCE  -  SECOHDARY 
ATTITUDE  REFERENCE  -  Minneapolis- Honeywell 
Development 


Reeponci'ble  Company: 
Mlnneapolis-Honcyvoll 


Teat  Title:  SECGXDARY  ATTITUDB  REFERENCE  SYSTEM  DESIQH  DEVELOPMENT  TESTS 

The  aaaoclate  contractor,  Klnneapalis- Honeywell,  is  conducting  design  develop¬ 
ment  tests  in  this  area.  Test  planning  will  not  be  included  in  this  docurent. 


CAHCELLED  -  Tlie  Secondary  Attitude  Reference  system 
is  not  a  part  of  tlve  Titan  III  Backup  Guidance 
Configuration. 


w 


Vs 


1.3. 3. 2  PRIMARY  GUIDA1IC1  - 
Secondary  (Backup )  Guidance 

DESIGN  DEVELOPMENT 
TEST  PLAN 

Brief  No.  1 

Responsible  Company: 
Boeing 

Test  Title:  PILOT  SAFETY  SUBSYSTEM  (Backup  Oul dance) 

Test  Objective/ Justiflcotloo:  The  configuration  of  the  Pilot  Safety  Subsystem 

has  not  been  finalised  as  of  3-23-62. 

Test  planning  vill  be  documented  herein  upon  SPO  concurrence  of  the  Backup 

Oul  dance  Configuration.  Presentation  of  the  proposed  system  vill  be  made 
to  the  BIO  approximately  1  April  1962. 

Test  Articles/Outline: 

t 

Test  Facilities: 

* 

Schedule: 

*  Anticipated  Test  Schedule 
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1.3. 5.1  GLIDER  FLIGHT  INSTRUMENTATION- 
COCKPIT  INDICATOR  DISPLAYS- Subcontractor 
Development 


Responsible  Company: 
Unknown 


TEST  TITLE:  COCKPIT  INDICATOR  DISPLAYS  DEVELOPMENT 

Subcontractor  design  development  testing  is  anticipated  in  this  area.  ~he  test  plans  will  be 
included  when  available. 

Indicator  Displays  currently  scheduled  for  implementation  on  Dyna-Soar  are  shown  below. 
Also,  the  respective  suppliers  ere  indicated. 

1.  Energy  Management  Display-  General  Precision  Incorporated  (GPL  Division)  Pleasantville, 
New  York. 

2.  Attitude-Director  Indicator-Lear  Corp.,  Grand  Rapids,  Michigan 

3.  Rate  of  Climb  Indicator-Kollsman  Corp.,  Long  Island,  New  York 

4. 

4.  Side  Slip  Indicator-Kollsman  Corp.,  Long  Island,  New  York 

5.  Angle  of  Attack  Indicator-Kollsman  Corp.,  Long  Island,  New  York 

6.  Altitude  Indicator-Huyck ,  Huntington  Station,  New  York 

7.  Velocity  Indicator-Huyck,  Huntington  Station,  New  York 

8.  Velocity  Error  Indicator-Huyck ,  Huntington  Station,  New  York 

9.  Thermal  Monitor  Display-Requirements  ore  not  firm, supplier  not  selected. 


pL.:--DELETED  -Per  ECM  B02-0030-37,  dated 
3-7-62,  Tital  III  redirection 
eliminated  Radio  Guidance 
System  thus  eliminating  the 
requirements  for  Radio- Inertial 
Velocity  comparison. 
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1.3. 5.1  GLITra  FLIGHT  INSTRUMENTA¬ 
TION  -  COCKPIT  IKDICAT  CR  DISPLAYS- 

Boeing  Davclomwit 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1 _ 

Responsible  Company: 
Boeing 


Tesf  Title:  ENTERGY  MANAGEMENT  DISPLAY  -  FLIGHT  INTEGRATOR  MODE  PERFORMANCE 

Test  Objective/  Justification:  The  uurpose  of  this  test  is  to  determine  the  adequacy 
and  suitabllity~of~the  Fllrht  Integrator  node  for  the  Er.erpv  Management  Disolay. 
The  following  data  are  to  be  obtained:  (l)  Human  tracking  oerfcmances  using  th 
Flight  Integrator  mode,  (?)  Overlay  sequer.cinr  rerferrcanee  during  normal  Dyna- 
Soar  trajectories,  (?T  Sem1encing  ocrfomance  for  manual  overlay  ODeration,  (4) 
Optimum  arrangement  of  night  Integrator  ovorlavs  and  Energy  Management  overlays 
(5)  Logic  circuitry  parameters  for  satisfactory  cathode-ray  tube  -  rlirht  Inte¬ 
grator  performance,  and  (6)  Ikma-Goar  flight  dynamic  characteristics  using  rligh' 
Integrator. 

The  use  of  the  Flight  Integrator  mode  in  the  Fberpy  Management  Display  is  desir¬ 
able  from  a  theoretical  view  but  the  adequacy  and  practical  useability  of  this 
mode  must  be  proven  by  testing. 


Test  Articles/ Outline:  The  item  to  be  tested  is  the  ore-prototype  Energy  Manage¬ 
ment  Disnlay  Indicator  equipped  with  a  Drc-orototvoe  Flight  Integrator  mode. 

The  outcut  of  an  ana1  or  computer  simulating  a  wide  range  of  Dyna-Soar  trajec¬ 
tories  will  be  connected  through  suitable  signal  conditioning  eouirment  to  the 
Energy  Management  Disolay  Indicator  ecuicped  with  a  pre-Drototyoe  Flizht  Inte¬ 
grator  mode.  The  ability  of  the  human  to  absorb  the  Flight  Integrator  informa¬ 
tion  presented  and  perform  necassary  actions  will  be  noted.  Vehicle  dynamic  per 
formance  in  response  to  human  action  based  on  the  Flight  Integrator  will  be  eva¬ 
luated.  Sufficiently  wide  ranges  of  ansrle-of -attack ,  load-factor,  altitude,  and 
altitude-rate  in£ut  signals  will  be  simulated  to  evaluate  the  overlays,  sprocket 
drive,  resistors,  capacitors,  et  al,  selected  for  the  Flight  Integrator.  ? -via¬ 
ticus  from  acceptable  corfonnance  will  be  noted;  the  equipment  will  be  adjusted 
to  rectify  the  deficiencies  and  the  tests  rerun. 


Tost  Facilities:  Boeing  Physics  Technology  Laboratory,  2.01  Building,  Seattle. 

Test  conditions  will  be  non-hazardous.  Ambient  environmental  conditions  will  be 
used.  Analog  computer  services  are  required.  Precision  AC  and  DC  power  sources 
will  be  required.  _ 

f  2- 

Schedule:  Preliminary  Report  12-31-61  ^ 

- Final  Report  4-15-62  2" 
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1. 3.5.1  GIWER  FLIGHT  INSTRUMENT A 
TION  -  COCKPIT  INDICATOR  DISPLAY. 
Boeing  Prvalopfcent 


DESIGN  DEVFLO'  \ENT 
TEST  PLAN 


Brief  No.  2 
Rosponvole  Company: 

Boeinr 


Test  Title: ENERGY  MANAGEMENT  DISPLAY  -  LANDING  MODE  PERFORMANCE 

Test  Objective/  Justification:  Trc*  nurpose  or  this  test  is  to  determine  the  suita¬ 
bility  and "adequacy  of  the  Larding  Mode  for  the  Energy  Management  Display.  The 
following  data  are  to  be  obtained:  (l)  Human  tracking  performance  using  the 
landing  Mode,  (2)  Vi=rual  adequacy  of  the  landing  ellipse  on  the  cathode-ray  tutm 
(3)  Visual  ndeouacy  of  the  landing  slash  on  the  cathode- rav  tube,  (L)  Display 
performance  during  transition  from  Energy  Management  overlays  to  Landing  Mode 
display,  (5)  Technical  accuracy  of  landing  area  ellipse  and  landing  slash,  (6) 
Logic  circuitry  and  servo  parameters  for  satisfactory  cathode-ray  tube  Landing 
Mode  oerfomance,  and  (?)  Dyna-Soar  flight  dynamic  characteristics  using  Land¬ 
ing  Mode. 

Test  Articles/ Outline:  The  item  to  be  tested  is  the  ore -proto type  Energy  Manage¬ 
ment  3TspIay~lncTIcaFcr  equipped  with  a  pre-orototyoa  Landing  Mode. 

The  output  of  an  analog  computer  simulating  n  wide  renr»»  of  Dyn?-Soar  transition 
and  landing  trajectories  will  be  connected  through  suitable  signal  conditioning 
equipment  to  the  Energy  Management  Display  Indicator  equipped  with  a  pre-proto¬ 
type  Landing  Mode.  The  ability  of  the  human  to  absorb  and  track  the  Landing 
Mode  information  presented  will  be  noted.  A  sufficiently  vide  range  of  glider 
dynamics  will  bo  simulated  to  evaluate  the  performance  of  the  landing-ellipse 
servo,  logic  circuitry,  r®sistors,  capacitors,  et  al,  selected  for  the  Lancing 
Mode.  Deviations  from  acceptable  performance  will  be  noted;  the  equipment  vri.ll 
be  adjusted  to  rectify  any  deficiencies  and  the  test  rerun. 


Test  Focilities:  Boeing  Physics  Technology  Laboratories,  2.01  Building,  Seattle. 
Test  conditions  will  be  n on-hazardous.  Ambient  environmental  conditions  will 
be  U3ed.  Analog  computer  services  are  required.  Pre:ision  AC  and  DC  power 
sources  will  be  required. 

Schedule:  Design  10-1-61  Ns  port  4-l>-62 

Fabrication  12-31-61 
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1.3. 5.1  glider  flight  instrument  a. 

TION  -  COCKPIT  INDICATOR  DISPLAYS. 

Boeinp  Darvalatnent 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  J _ 

Responsible  Company 

Boeing 


Test  Title:  ENERGY  MANAGEMENT  DISPLAY  _  BOOST  MODE  PERFORMANCE 


Test  Objective/' Just  if  icoHon:  The  purpose  of  this  test  is  to  determine  the  adeauaoy 
end  suitability  of  The- Boost  Mode  for  the  Energy  Management  Disnlay.  The  follow  ¬ 
ing  data  are  to  be  obtained*  (l)  Human  tracking  performance  using  the  Boost 
Mode,  (2)  Overlay  sequencing  performance  during  normal  Dyna-Soar  trajectories, 

(3)  Sequencing  performancn  for  manual  overlay  operation,  (4)  Optimum  arrangement 
of  Boost  Mode  overlays  a  nr  Energy  Management  overlays,  (5'  Lotric  circuitry  para¬ 
meters  for  satisfactory  c ) th ode-ray  tube  -  Boost  Mode  performance,  and  (6)  Ityna- 
Soar  flight  dynamic  characteristics  using  Boost  Mode. 


G° 


Test  Articles/ Outline:  The  item  to  be  tested  is  the  pre-prototype  Energy  Manage¬ 
ment  Display  Indicator  equipped  with  a  pre-prototype  Boost  Mode. 

The  output  of  an  analog  computer  simulating  a  wide  range  of  Dyna-Soar  trajectories 
will  be  connected  through  suitable  signal  conditioning  equipment  to  the  Energy 
Management  Display  Indicator  equipped  with  a  pre-prrtotyre  Boost  Mode.  The 
ability  of  the  human  to  absorb  the  Boost  Mode  information  presented  and  perform 
necessary  actions  will  be  noted.  Vehicle  dynamic  performance  in  response  to 
human  action  based  on  the  Boost  Mode  information  will  be  evaluated.  Sufficiently 
wide  ranges  of  angle-of -attack ,  load-factor,  altitude,  and  altitude-rate  input 
signals  will  be  simulated  to  evaluate  the  overlays,  sprocket  drive,  resistors, 
capacitors,  et  al,  selected  for  the  Boost  Mode.  Deviations  from  acceptable  per¬ 
formance  will  be  noted;  the  equipment  will  be  adjusted  to  rectify  the  deficiencies 
and  the  tests  rerun. 

Test  Facilities:  Boeing  Physics  Technology  Laboratories,  2.01  Buildinr,  Seattle. 

Test  conditions  will  be  non=hazardous.  Ambient  environmental  conditions  will  be 
used.  Analog  computer  services  are  required.  Precision  AC  and  DC  power  sources 
will  be  required. 


Schedule:  Preliminary  Report  12-31-61 

Final  Report  4-15-61 
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DESIGN  DEVELOPMENT  ' 

Brief  No.  1 

TEST  PLAN 

a 

Responsible  Company: 
Boeing 

GLIDER  FLIGHT  IHSTHU- 
-  Separation  Sequence, 


Test  Title:  BREADBOARD  DEVELOPMOIT  TEST  DIO  -  SEPARATION  SEQUENCE  PROGRAMMER 

Te»t  Objective/ Justification:  The  purposes  of  these  tests  are  to:  (l)  determine 
TOPT'-'Tvtn*  n/f-Jihiiity,  (P)  develop  reliable  circuits,  (3)  establish  design 
configuration,  and  (4)  prove  compliance  of  the  Integrated  assembly  vlth  the 
performance  requirements. 

These  tests  are  essential  to  the  design  effort  end  to  ensure  the  ability  of 
the  hardware  item  to  fulfill  the  requirements . 


Test  Articles/ Outline;  The  following  types  of  circuits  will  be  tested  and 

evaluated; 

1.  Squi'i  firing  circuits;  relay  type  and  solid  state  type. 

2.  Solii  3tate  timing  circuits,  short  end  long  time  interval. 

3.  Vol  age  level  sensing  and  operating  circuits. 

4.  i'aL>a  amplitude  and  period  sensing  and  operating  circuits. 

The  components  will  be  electrically  sad  environmentally  tested  to  ensure 
their  suitability  for  tue  hardware  item.  The  integrated  circuitry  will  be 
tested  for  proper  functioning  with  simulated  loads  and  input  signals. 
Alternate  methods,  if  developed,  will  be  tested  for  comparison. 


Te»t  FocMltles:  Engineering  laboratory  Support  Shops,  2.01  Building,  Seattle. 
(2-4080  Shop  Directed  by  Design) 


Schedule: 
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Leal  Schematic 
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1.3. 5*2  GLIDER  PLIGHT  HISTBU- 
MEKTATION  -  Separation  Sequence 
Programmer  &  Signal  Data  Convert^: 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 

_ Boeing 


Test  Title:  ESVIROIlMaSTAL  TESTING  OF  PROTOTYPE  SEPARATION  SEQUEHCB 
PROGRAMMER 

Test  Objective/ Justification;  The  purpose  of  this  test  is  to  ensure  that  the 
Separation  Sequence  Pro  grassier  design  Is  both  oe  ch  finical  ly  and  electrically 
capable  of  withstand -Jig  the  expected  glider  environment*. 

The  environmental  testing  required  to  ensure  satisfactory  equipment  opera¬ 
tion  will  be  dependent  upon  the  design  which  is  evolved. 

Data  obtained  from  these  tests  will  either  prove  satisfactory  equipment 

operation  or  fora  a  basis  for  a  design  change  to  obtain  such  operation.  ^ _ 

Adequate  Records  will  be  maintained  and  the  final  phase  of  testing  will  jJL^>- 
serve  as  qualification  of  the  Separation  Sequence  Programmer  for  flight 
usage.  No  production  hardware  will  be  subjected  to  a  Qualification  Test 
(Ref.  Para.  1. 3.8.2,  Test  Brief  D2-5697-16,  Vol.  IV). 


Test  Articles/Outllna:  An  Engineering  prototype  of  the  Separation  Sequence 
programmer  will  be  subjected  to  the  anticipated  glider  environment  condi¬ 
tions.  Equipment  operation  will  be  monitored  during  the  tests  to  provide 
sufficient  data  to  ensure  design  compatibility  with  glider  environments. 

The  environmental  parameter  levels  for  Vibration,  mechanical  shock  and 
acceleration  tests  are  set  forth  in  02-7^31 >  Appendix  "A",  "Electronics 
Packaging  Requirements  -  Contract  Procured  Flight  Equipment".  Test  require¬ 
ments  for  temperature,  altitude,  and  other  parameters  are  documented  in 
Boeing  Specification  12-80267 . 


Test  FocMItles!  Boeing  Environmental  Test  Laboratory*  2.Q1  Building,  Seattle. 
Ho  additional  facilities  will  be  required. 


Schedule:  W»al  Electrical  Schematic  Ayail: 

- -  Prototype  Hardware  Avail  for  Test: 

Hardware  Qualification  Cornnlote: 

5-15-62 

8-7-62 

10-7-62 
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1.3. 5.2  GLU-SR  FLIGEP  IHSTRUMSB- 
TATICS  -  Separation  Sequence  Pro¬ 
grammer,  Signal  Data  Converter 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Responsible  Company: 
Boeing 


Test  Title:  BREADBOARD  DEVELOPMENT  TESTS  -  SIGNAL  DATA  CONVERTER 


Test  Objective/ Justification:  The  purposes  of  these  tests  are  to:  (l)  determine 
component  suitability,  (2)  prove  circuit  techniquea,  (3)  prove  alternate 
method  configurations,  _nd  (4)  prepare  axudallar  test  circuitry. 

These  tests  are  essential  for  companion  vith  the  design  and  to  obtain 
confidence  in  the  ability  of  the  hardware  to  meet  requirements . 


Test  Articles/ Outline:  Electronic  circuits  from  simple,  single-function  cir¬ 

cuits  to  more  complex  shift  registers  will  be  tested  to  prove  design  techni¬ 
ques.  Alternate  methods,  if  developed,  will  be  tested  for  comparison.  If 
component  problem*  arise,  those  components  will  be  tested  as  a  part  of 
this  program. 


Test  Facilities:  engineering  Laboratory  Support  Shops,  2.01  Bldg.  Seattle 


Schedule: 
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1.3. 5.2. GLIDER  FLIGHT  INSTRUMEN-  DESIGN  DEVELOPMENT  fr-1.0!..^0: _ i - 

TATION-Separatiun  Sequence  program-  TEST  PLAN  Responsible.  Company: 

mer  and  Signal  Data  Converter  _ _ _ _ _ hdOM - 

Tail  Title:  INTERFACE  COMPATIBILITY  TEST-Signol  Data  Converter 

Test  Objective/ Justification;  ■’he  purpose  of  these  tests  Is  to  establish  the  Signal  Data 
Converter's  ability  to  eliminate  incompatible  interfaces. 

The  principal  interfaces  are  between  the  Signal  Data  Converter  and  (1)  airborne  digital 
computer,  (2)  pilot's  displays,  and  (3)  telemeter  system. 

These  tests  are  necessary  to  prove  design  techniques  and  establish  confidence  in  the  Signal 
Data  Converter. 


Test  Articles/ Out  line:  he  airborne  computer  (Verdan1  will  be  addressed  oy  a  breadboard 
Signal  Data  Converter.  Information,  in  binary  coded  pulses,  are  directed  out  of  the  data 
line  of  the  Verdan  at  a  33^  KC  rate.  The  Signal  Converter  will  then  be  directed,  by  mean: 
of  a  fixed  program,  to  channel  data  to  the  proper  register.  From  the  Signal  Converter 
registers,  the  information  is  either  converted  to  an  analog  signal  for  use  in  the  displays  or 
directed  to  the  telemeter  system  at  a  much  reduced  clock  rate  (2Kc). 

The  displays  will  be  observed  to  ensure  that  their  operation  via  the  Signal  Data  Converter  is 
consistent  with  the  display  retirements. 

The  'erdan  will  be  addressed  in  varying  patterns  to  obtain  response  times,  reliable  switch¬ 
ing  modes,  and  to  obtain  verification  of  the  validity  of  the  design  approach. 


Test  Facilities:  Engineering  Shops,  2.01  Building,  Seattle.  A  'erdan  computer  will  be 
required. 


Schedule: 
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1.3. 5*2  GLIDER  FLIGHT  USTHUME3- 
T AIIGH  -  Separation  Sequence  Pro¬ 
grammer  and  Signal  Data  Converter 


DESIGN  DEVELOPMENT 
TEST  PUN 


•  Brief  No.  3 _ 

Retpomible  Company 
Boeing 


i 


Test  Title:  XVVIRCBIMSFrAL  TESTDKJ  OF  PROTOTYPE  SIGHAL  DATA  CCaTVEETZR 


Test  Objective/ Justification:  The  purpose  of  this  test  is  to  ensure  that  the 
Date  Converter  design  is  both  mechanically  and  electrically  capable 
of  withstanding  the  expected  glider  environments. 

The  environmental  testing  required  to  ensure  satisfactory  equipment  opera¬ 
tion  Vila  depend  on  the  design  vhich  is  evolved. 

Data  obtained  from  these  teats  vill  either  prove  satisfactory  equipment 
operation  or  form  the  basis  for  a  design  change  to  obtain  such  results. 
Adequate  Records  vill  be  maintained  and  the  final  phase  of  testing  will 
serve  as  qualification  of  tho  Signal  Data  Converter  for  flight  usage. 

)k)  production  hardware  vill  be  subjected  to  a  Qualification  Test  (Ref. 
para.  1.3.8.2,  Test  Brief  #1,  D2-5&97-16,  Vol.  IV). 


Test  Articles/ Outline:  An  engineering  prototype  of  the  Signal  Data  Converter 

'vill  be  subjected  to  the  anticipated  glider  environmental  conditions. 
Equipment  operation  vill  be  monitored  during  the  tests  to  provide  sufficient 
data  to  ensure  design  compatibility  with  glider  environments. 

Hie  environmental  parameter  levels  for  vibration,  mechanical  shock  and 
acceleration  tests  are  set  forth  In  TXZ-JkSl,  Appendix  "A",  "Electronics 
Packaging  Requirements  -  Contract  Procurod  Flight  Equipment".  Test  re¬ 
quirements  for  temperature,  altitude,  end  other  parameters  are  documented 
In  Boeing  Specification  D2-60269. 


Te»t  Facilities :  Boeing  Environmental  Test  Laboratory,  2.01  Building,  Seattle. 

Ko  additional  facilities  vill  be  required. 


Schedule: 


Final  Electrical  Schematic  Avail: 
Prototype  Hardware  Avail  for  Tort: 
Hardware  Qualification  Complete: 
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1.3. 5*2  GLIDER  FLIGHT  dCTKU- 
KLNTAHIOS  »  Separation  Sequence 
Programmer  &  Signal  Data  Converter 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  6 _ 

Responsible  Compony: 
Boeing 


Test  Title:  CIRCUIT  RELIABILITY  TESTS  -  SIGNAL  CONVERTER  BREADBOARD 


Test  Objective/ Justification:  me  purpose  of  these  tests  ere  to  uncover  and 
eliminate  trouble  areas  in  the  Signal  Converter  breadboard  conpurpent  vith 
prototype  testing.  ' 


Because  of  accelerated  schedules,  it  vill  not  be  possible  to  extensively  test 
the  Signal  Converter  breadboard  prior  to  releasing  engineering  drawings.  There¬ 
fore,  this  testing  mst  be  accomplished  concurrent  vith  prototype  testing. 

This  testing  must  be  done  on  the  breadboard  model  because  electrical  access  to 


c 


all  Sirp^al^  c--y'r*rterjrn  ‘U’Mt  be  possib^g^  ir,rr. 


v  *»  ■  ...  •.  -u  ^  4. .  •  •  — 

v.JJaLD;  1:3  to  iwliaoiiity  vixl  aot  oe  owiia 

cn  Lyna-6oar 
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Test  ArUcles/OuHinetThe  article  to  be  tested  is  a  breadboard  Signal  Converter. 


The  Signal  Converter  breadboard  will  be  subjected  to  electrical  noise. 

Various  modes  of  operation  will  be  examined  to  discover  the  Signal  Converter's 
susceptibility  to  random  noise  spikes  on  the  power  supplies,  ground  lines,  and 
various  inputs,  outputs.  ( 

Meantime  between  failure  tests  will  be  conducted.  The  cause  of  failures  will 
be  isolated  and  corrective  action  taken. 


Additional  tests  as  may  suggest  themselves  will  be  undertaken  as  time  permits. 

Breadboard  test  setups  will  evolve  as  part  of  the  design  effort  and  will  be 
available  for  these  tests. 


Test  Facilities:  Boeing  Engineering  Laboratory  Shops,  2.01  Building,  6eattle. 


Schedule: 
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1. 3*5*3  OLDER  FLIGHT  rGSTRUMOPTlTIOI 
Malfunction  Detection 


Responsible  Company 

v  *  ' 


Teat  Title:  MAIFUHCTIOH  ESTZCTIOI  8Y3THC 

Malfunction  detection  development  is  being  accomplished  as  an  integral 
pert  of  the  subsystems  requiring  malfunction  detection;  these  ays  tens 
give  a  vaming  only  to  the  pilot.  Ho  separate  malfunction  detection 
system  development  testing  is  anticipated. 
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1. 3.6.1  COMMUNICATIONS  AND  DATA 
LINS  -  EGA  Development 


Besponsible  Company* 
EGA 


Test  Tltlet  COMMUNICATIONS  AND  TRACKING  SUBSYSTEMS  -  DESIGN  DEVELOPMENT  TESTS 


The  associate  contractor,  BCA,  Camden,  New  Jersey,  is  conducting  design 
development  testing  in  this  area.  Test  planning  will  not  be  included  in  this 
document. 
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IDESIGN  DEVELOPMENT^;^-  ...  _  _rv. 

>  .-responsible  Coapcxy: 


TEST  PLAN 


Boeing 


Test  Title:  T\ CTACATICE  (UThETS  OF  ICCIZATIOJ’) 


Test  Cb  *ee tive/ Justification :  Vcl 1.--  -e  hre* kdovn  d;.t^  in  a  plasms  er.vlrcrv-r.t  are 
require.-  •‘’or  both  r.r  terra  dcsi-r  7r.rr.cres  sr.-i  pr.er  level*  om»sideratior.s  for  th« 
Zynn-'oar  vehicle  tr;r.5rittir.t;  equiccents.  Tsst  is  required  since  this  data  is 
not  prsscrtly  sss.il  able. 


ft  f.  n  >  r^r 
?■  i  . 


D 


Test  Articlcs/Outllno: : 

st  'crinj  ir  radio  fi'cr.v.r.ey 
test  cvnditicrs. 


-vei’ture  ertsnrs  will  k  tested 
using  both  CW  and  pulsed  cltT-al  , 


t*reak*o».T  poror.ra  fir*1  measured  in  sir-u1  shod  Dvrs -Soar  environments  of  altitudes  i 
of  100,000  feet,  and  rlarra  having  rleotrftr  densities  to  loll  electrons /cm?. 

Tests  to  be  ccnductcd  at  Stanford  Research  Institute  are  similar  to  those  at 
toeing  except  that  a  their;ally  genera ted  piastre  is  being  utilized  at  Stanford 
rather  than  the  radio  frequency  discharge  .'ilasna.  These  tests  are  being  con¬ 
ducted  under  limited  high  altitude  conditions  in  thermal  plasma  having  electron 
densities  to  5  x  id1  eiectrons/cm3  and  temperatures  to  2500c  K.  I 


Tost  Pccilitlos:  At  lecin.*,  the  tests  ?re  bcinr  conducted  in  existing  facilities; 
the  main  components  include  the  altitude  chamber,  associated  vacuum  pumps,  radio 
frequency  transmitters. 

Similar  facilities  are  used  at  SRI,  with  the  addition  of  equipment  used  to  gen-1 
erate  thermal  plasma.  I 


Schedule ; 
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Date  Data  Req'd:  . 
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.1  AVTSNBAS  AKD  TRAB3MISSI0I 

DrSIGN  DEVELOPMENT 

-  Propagation 

TEST  PLAN 

Brief  No. 


Responsible  Company: 
Boeing 


Test  Title:  PROPAGATION  (EPFECTS  OP  IOBIZATIOI)  -  HYPBB80HIC  WUD  TUNNEL  TESTS 

Test  Objective/ Justification:  These  tests  are  eroas- referenced  hare  for  com¬ 
pleteness.  Seo  Section  1.1. 1.1  GLUUH  AIHPRAMB  -  AERODYNAMIC  I*  TELOPMUT, 
AEROTHEKMOmAMICS,  Test  Briefs  los.  2-9  and  2-10.  [l^> 

Bote:  Flov  separation  data  obtained  iron  vehicle  (Glider  end  2nd  Stage 
Boosts.  )  flow  field  testa  at  Arnold  Center,  tunnel  "B"  daring 
Boveaber  1961  (Ref.  perm.  1.6. 1.6,  Test  Brief  2-1)  were  used  to 
calculate  effects  of  ionization.  Other  tests  referenced  above 
have  not  bean  scheduled  to  date,  pending  evaluation  of  tunnel 
facility  capabilities. 


Test  Artlcles/OutHne: 


■[!>  These  tests  hove  bee  6  CANCELLED. 

5*25-62 


Test  Facilities: 


Schedule: 
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1.3. 7-2  ANTENNAS  AND  TRANSMISSION 
LINES  -  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 2 _ 

Responsible  Componyj 
Booing  _ 


Toil  Title:  ANTENNA  PATTERN  MEASURSiENTS 


Test  Objective/ Justification:  Objective  of  these  teste  Is  to  provide  antenna 

contours  far  giiJ^r  azimuth  and  elevation  angles.  This  data  vlll  be 
used  to  verify  analytical  methods  used  to  establish  communication  and  tracking 
system  capabilities  and  to  establish  optimum  glider  antenna  locations. 


c,of> 


/  /_  i' 


Test  Articlei/Outline: Full  size  and  scaled  circular  vaveguid  aperture  antennas 
will  be  mounted  in  a  scaled  model  of  the  Dyna-Soar  glider  or  in  flat  ground 
planes  as  required.  The  antenna/mockup  assenbly  vlll  be  mounted  on  a  support 
towr  on  the  Antenna  Pattern  Range.  The  model  is  located  in  the  field  of  a 
pattern  range  direc  .ional  antenna  vhich  transmits  an  amplitude  nodulated  signal 
at  the  appropriate  frequency.  The  pattern  range  console  controls  the  orienta¬ 
tion  of  the  model  and  records  relative  spatial  energy  distribution  (radiation 
patterns ) . 


Test  Facilities:  Boeing  Antenna  Pattern  Ranges 


Schedule 
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1.3 .7 -2  ANTENNAS  AND  TRANSCSSION 
LINES  -  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  3 _ 

Responsible  Compony: 
Boeing 


Test  Title:  ANTENNA  IMPEDANCE  TESTS 


Test  Objective/ Justlftcotion;  Data  is  required  to  extend  our  present  knowledge 
and  the  state-of-:he-art  on  the  electrical  properties  of  high  temperature 
dielectrics  and  ratals ,  their  means  of  attachment  and  bonding,  their  physical 
characteristics  (such  as  dimensional  stability),  and  the  effects  of  these  items 
on  antenna  impedance  characteristics  and  subsequent  design. 


Test  Articles/Outline:  Impedance  will  be  measured  on  antennas  constructed  of 
conventional  materials  and  antennas  constructed  of  high  temperature  dielectrics 
and  metals  mounted  to  representative  glider  skin  panels,  appropriate  RF  signal 
generators,  directional  couplers  and  detectors,  and  VSWR  indicators.  High 
temperature  impedance  measurements  will  be  made  in  a  high  temperature  anecho’c 
chamber.  Properties  will  be  measured  at  prescribed  frequencies  over  the 
temperature  range  specified  for  vailous  antenna  locations  on  the  glider  as 
required. 


Tesf  Facilities:  Boeing  High  Temperature  Anechoic  Chairiber,  Hiysics  Technology 
laboratory. 


Schedule: 


E>  SEE  IB  NO.  &f  PAGE  169. 


\p/o° 


Jj|F 

M 

[XI 

m|j 

[71 

X1 

[71 

O  |  N 

D|J|F 

M 

XT 

_ -  771^  7  J.. /-  2.7,/  /  t-ZZHL 

EWA(s)  No.  4-031  (3-390) 

This  Test  Supports  -  Completion  of  the  Antenna  and  Transmission  Line  Dsvelop- 

f\\ay  , 

mental  Prototypes _ _  Date  Data  Req'd:  30.  1962 
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1. 3*7*2  ASTZmS  ASD  TRAESMIS8IC 
T.rrga  .  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  k 


Responsible  Company* 


Test  Title:  ASTZXKA  R?  C0U7LZKG  mSUMMOTS 


Test  Objective/ Justification:  Bute  collected  will  aid  la  the  determination  of 

»^teaa  caT^tibility  (systems  interf ereatee ) .  These  tests  are  to  provide 
ST  energy  coupling  data  between  transmitting  and  receiving  antennas  on  the 
Ityna-Soar  glider. 


O#'' 


Test  Articles/ Outline;  prototype  antennas  for  the  Conaunicetions,  Tracking 

and  Remote  Control  Recovery  Subsystem  vill  be  noun  ted  at  their  proposed 
locations  on  a  full  scale  glider  section  or  equivalent  ground  plane  section. 
Measuring  equipment  consists  rf  adequate  signal  generators,  receivers  end 
calibrated  attenuators.  Coupling  teesuree-ents  consist  of  relative  inser¬ 
tion  loss  measurements  riaad  with  and  vlthout  antennas  In  the  test  system. 
Coupling  data  vill  be  ir  decibels'  (DB)  and  measurements  vill  be  made  at 
preccribed  subsystem  frequencies  as  deemed  necessary. 


Test  Foci llties:  Boeing  Physics  Technology  Laboratory 


Schedule: 
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1.3.7. 2  ANTENNAS  AND  TRANSMISSION 
LINES  -  Development 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  5 


Responsible  Compony: 
Boeing 


Test  Title:  RP  ANTENNA  SYSTiN  BREAKDOWN  STUDY 

Test  Objective/ Justification:  Data  collected  vill  aid  in  the  determination  of 

A/>aj  ar\  pftt^ftinetsrfl .  Hie  teats  are  to  provide  RP  breakdown  information 
on  the  transmitting  antennas  and  transmission  lines  for  the  Dyna-3oar  glider. 


<0 


<v 


Test  Articles/ Outline:  Prototype  antennas  and  transmission  lines  vill  bo  mounted 
in  a  plastic  evacuation  chanter.  RP  breakdown  data  vill  be  taken  at  prescribed 
subsystem  frequencies,  power  levels,  and  altitudes. 


Test  Facilities:  Boeing  Physical  Technology  Laboratory 


Schedule: 
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This  Test  Supports  -  Completion  of  the  Antenna  and  Transmission  Line  Developmental 

Prototypes _ ___  Date  Data  Req'd:  March  30 >  19§2 
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1.3. 7*2  ANTENNAS  AllD  TRANSMISSION 
LIKES  -  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


I  Brief  No.  6 


Reiponsibie  Com  pony: 
Boeing 


Test  Title:  TIMFSIATORE  -  VIBRATION  AND  ACOUSTIC  NOISE  TESTS 


1 


Test  Objective/ Justification:  These  tests  of  developed  antennae  and  transmission 
lines  and/or  parts  thereof  will  provide  information  concerning  fabrication  tech¬ 
niques  for,  and  dimensional  stability  of  final  materials  for  the  Dyna-Soer 
antennas  and  transmission  lines. 


Test  Artlcles/Outlino:  Antennas,  transmission  lines  and/or  parts  thereof  con¬ 
structed  from' possibly  suitable  hl^h  ten/perature  materials  vill  be  mounted  in 
appropriate  Jigs  (to  be  determined)  and  subjected  to  preliminary  vibration, 
temperature  and  acoustic  noise  envelopes.  Vibration,  temperature  and  acoustic 
noise  envelopes  are  to  be  determined. 


Test  Facilities:  Boeing  Vibration  and  Acoustic  Laboratories 


Schedule: 
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1.3* 7 -2  AHTETGIAS  AND  TRAN34ISST0N 
LINES  -  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  7 _ 

Responsible  Company! 
Boeing 


Test  Title:  TRAN3GSSI0N  LINES  IMPEDANCE  AND  INSERTION  LOPS  MEASUREMBSTS 

Test  Objective/ Justification;"  Data  is  required  to  aid  in  establishing  the  design 
for  adequately  transferring  HP  energy  between  the  glider  antennas  and  transmit¬ 
ters  and/or  receivers.  To  accomplish  this  it  is  necessary  to  extend  the  state- 
of-the-art  on  design  of  high  temperature  transmission  lines.  Tests  will  be 
iwiiio  to  determine  the  electrical  and  physical  properties  of  high  temperature 
dielectrics  and  nsetals.  These  tests  will  provide  impedance  data  (reflection 
factors)  and  attenuation  characteristics  of  transmission  lines  in  the  Dyna-Soar 
temperature  environment. 


co€V^ 


Test  Articles / Outline;  Transmission  line  impedance  will  be  measured  with  approp- 
r late  KF "signal  generators ,  directional  couplers,  VSWR  indicators  and  loads. 
Waveguides  will  be  mounted  in  a  high  temperature  anechoic  chamber  and  the  imped¬ 
ance  properties  measured  at  prescribed  frequencies  over  the  temperature  range 
specified  for  the  transmission  line  locations  on  the  glider  as  deemed  necessary. 


Test  Facilities:  Riysics  Technology  Laboratory,  High  Temperature  Anechoic  Chamber. 
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1.3.7.2  Antennae  and  TransmisBiod  DESIGN  DEVELOPMENT  No. 


Lines  -  Development 


TEST  PLAN 


Rotponsible  Company: 
Boeing 


Test  Title:  Remote  Control  Recovery  Antenna  System  Electrical  Tests 


Test  Objective/ Justification: 


A  recent  requirement  (November  1961 )  for  a  Remote  Control  Recovery 
antenna  system  has  necessitated  an  extension  of  some  development 
tests  to  support  the  design  of  such  an  antenna  system.  The  required 
tests  are  described  in  the  preceding  test  briefs^  numbers  2 p  4p  5* 
and  7j  3  Qncj  . 


Test  Articles/ Outline: 


Refer  to  test  briefs  2 


,  4,  5,  and  T,  5 


Test  Facilities: 


Refer  to  test  briefs  2t  4%  5*  and  lj  3  Gtnd  & 
Schedule: 


1961  1962 


j|f|m|a|m|j  1  j  |  a  1  s  !  0.1  n  l  d  I  j  I  f  m|a|m|j|j|a|s|o|n|d| 

j-..  iuiJTnrrnr  zj 

EWA(s)  No.  4-031  (3-390) 

This  Test  Supports  -  Design  Release  of  the  Remote  Control  Recovery  Antenna  System 
_ _ ; _  Dote  Data  Req'd:  ]2l 


Flow  Tima  (EWA  Rel.  to  Compl.) 


Test  Period  ESSS533333 


FORM  2-6161-1-1 

r-.  »  — 


/7//>67/V/?  ' "  02-5697”  16  jVOL  I ' 
'  rAoi  |  I  ' 


o 


VJ\ 


1.3. 7. 2  Antenna  4  Transmission  DESIGN  DEVELOPMENT 

Lines— Development  JEST  PLAN 


Briof  No.  q _ 

Responsible  Company: 

Booing _ 


Test  Title:  Qa8  Leakage  Testa  Across  Waveguide  Flanges 
(C-band  4  X-band  waveguide  systems) 

Test  Objective/ Just  if  icot  ion;  The  objective  of  these  tests  is  to  determine 

the  gas  leakage  rate  across  the  waveguide  flanges. 

The  present  waveguide  system  may  not  have  the  power  handling  capability 
required  for  the  C-Band  tracking  system.  Pressurization  of  the  waveguide 
is  one  means  of  improving  its  power  handling  capabilities.  Prior  to 
pressurizing  the  system,  leakage  rates  need  to  be  determined  in  order  that 
a  gas  supply  system  can  be  seleoted.  The  above  also  applies  to  the  X-Band 
electronic  landing  system. 


Test  Arficles/Outline: 

Test  articles  include i 

3  -  7  inch  long  waveguide  sections  with  flanges 

2  -  blank  waveguide  flanges 

32  -  sorevs  and  washers. 

The  above  articles  trill  be  assembled  into  a  single  unit  and  pressurized 
(5  paig)  at  room  temperature.  The  loss  of  gas  will  be  monitored  over  a 
period  of  time e  The  above  teat  will  be  repeated  in  a  1200  P  environment. 


Test  Facilities: 

Boeing  Environmental  Labs.  -  2<>01  Bldg.  Seattle 

Speoial  equipment  requiredi  Strip  chart  recorders,  instrumentation  (4 

ohrpmel  -  alumel  control  thermocouples),  eto. 

Schedule: 


1961 


I 


1962 


M 

3 

M 

□ 

_ □ 

J  A  S  O  N  D 


EWA(s)  No.  3*390 _ 

This  Test  Supports  -  Final  Detail  4  ABsy.  Dwg.  for  Waveguide  Systems 

_ Dote  Data  Req'd:  _ 


5-I-&2. 


Flow  Time  (EWA  Rel.  to  Compl.)  II 


D  Test  Period  LWW\\\W13 


FORM  2-61SM-1 


////^//V/7 


'2-1697-  16  \VOL 


r**  t  |£?0  2 


wfiiimevi 


r- 


1.3. 7*2  Antennas,  Windows  & 
Feedlinos 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Drlaf  No.  14 _ 

Responsible  Compcnyt 

Boeinr- 


Test  Title:  CTS/AGE/Antenna  Subsystem  Compatibility  Test  Program 


Test  Objoctlve/ Justification:  The  CTS  equipment,  AGE,  and  associated  antennas 
and  waveguides  will  be  integrated  for  the  first  time  during  this  test.  'Work 
to  be  accomplished  is  in  partial  fulfillment  of  the  Statement  of  Work, 
Paragraph  B(l)l. 


Joil  Art  lclos/Out  lino:  Qne  0f  the  major  reasons  for  the  pre-SIL  compatibility 
tests  is  to  tie  the  airborne  CTS  and  AGE  elements  together  for  the  first  time, 
and  to  establish  that  these  elements  are  compatible.  The  following  equipment 
will  be  used  in  the  test: 

1  Set,  CTS  Airborne  Equipment 
1  Set,  Maintenance  Ground  Equipment  (KGE) 

1  Set,  Ground  Checkout  Equipment  (GCOE) 

1  Set,  CTS  Surface  Elements  as  required. 

1  Set,  Antennas  and  Transmission  Lines  as  available. 

1  Set,  Antenna  Test  Covers 

2  Transmitter  Equipment  Racks 
2  Receiver  Equipment  Racks 

1  Test  Control  and  Monitoring  Panel 
Miscellaneous  Interconnection  Cables 

l 

Test  Facilities:  7 

1.  Communications  Lab.,  2.01  Building  • 

2.  RFI  shielded  enclosure 


Schedulo: 


7[7Tm  I  A  i  M  j  J  IjTai  s 


m  |  p  j  j  )  FI  m  1  a  I  m  1  j  1  jTa^I  s  1  o  1  rvi  [  p  f 


EWA(s)  No.  3-565 

This  Test  Supports  -  Demonstration  of  Early  Compatibility  of  CTS  System. 

Date  Roq'd:  1  Jnnuax 


^-j  Flow  Time  (EWA  Rel,  to  Compl.) 


— .  AOp  ! 3 

FORM  'Z-GICI-l-l 


Test  Period 


D2-5697-I6  \VOL  II 


169-7 


1.4. 1.1  AIREOiaS  DATA  C0LL2?TI0B- 
TRAHSEUCSRS  -  How  Cap  Instrumen¬ 
tation _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Grief  No.  rl _ 

Responsible  Company: 
Chance  Vou>it 


Te»'/  Title:  CHAJCX  VOUGHT  DEVELOPED  K03S  CAP  nSTRUMBfritriQI  - 

- 1  KLEiSTTS  Aid)  ilATvLLLALS  CO^ATIBILmf  TESTS 


Test  Objective/ Justification:  Tests  will  be  performed  on  the  materials  being 
CMiiidered  for'TSe  ftyn&fSoar  nose  cap  instrumentation  ays  tea  vith  the  follow¬ 
ing  test  objectives:  (l)  dot  ermine  the  linearity,  repeatibility,  hysteresis, 
Boise  level,  impedance,  end  time  constant  of  thermocouple  pairs  capable  of 
providing  a  usable  electrical  output  of  4500 ^F.  (2)  Determine  tne  cueaical 
compatibility,  liquid  tenperaxure,  thermal  shock  capability  and  tire- temperature 
capability  of  thermocouple  electrical  insulators  and  sneathing  materials; 

(3)  Determine  the  effects  of  hign  temperature  on  the  resistivity  and  forma- 
bllity  of  thermocouple  electrical  insulators;  (4)  Determine  the  porosity  re¬ 
quirements,  oxidation  resistance,  thermal  snock  capability,  ana  thermal 
conductivity  effects  of  thermocouple  aheatiiing;  (5)  Determine  the  thermocouple 
Junction-protecting  sheath  interface;  and  (6)  Determine  the  high  temperature 
chemical  compatibility  between  the  pressure  tubing  and  noso  cap  materials. 


Test  Articles/ Outline:  Test  specimens  will  be  heated  to  4300°F.  vith  oxy- 
acetylene  torches,  propane  torches,  ram  jets  or  radiant  lamps.  The  heat 
source,  heating  rates  and  time- temperature  history  will  vary  depending  upon 
the  data  desired  during  any  particular  test.  Conventional  electrical  measuring 
equipment ,  optical  pyrometers,  two-color  pyrometers,  X-Y  plotters  and  ratal - 
lographle  equipment  will  be  used  to  obtain  the  desired  data. 


c 


DELETED  PER  ENSRG  CHANGE  MEMO 
BO- 2-00  3  2  DATED  FEB  13,  1962 


Test  Facilities:  General  Electric  (Sv  an  dale,  Ohio) 
Chance  Vought  (Dallas,  Taxes) 


Schedule:  Final  Report  5-7-62 


1961 


]7|  F  |  M  |  A  |  M  |  J  |J  |  A  |  S  |0  1  N  j  Dj  J  |  F 


1962 


M 


M 


S  I  O  j  N 


D 


EWA(s)  No .  Covered  by  Contract 

This  Test  Supports  -  Cor.rponont  Testing  (1.4. 1.1  Test  Brief  S3) 


Subcontract  Period 
Flow  Time  ti^^^9rr.-To“Cwrpr.*)  C 


Dote  Dote  Req'd:  5*7-62 

Test  Period  L\\VAVv\S33 


FORM  2-£l«l-t-l‘  )5  ^ 


D2-5677-.6  jVCL 

rAr.c  |7C) 


DESIGN  DEVELOPMENT 
TEST  PLAN 

1.4. 1.1  AECCHHE  DATA  COLL3CTIO 
TRAJ33DUCSR3  -  Bose  Cap  Inatrumn- 

♦Latirkn 

Responsible  Compony: 
Chance  Vour-ht 


Test  Title:  CHAKC2  VOUGHT  IHVSLOFSD  H0S2  CAP  IBSTRUMSTTATIOI  -  COMPCOESTT  TESTS 

Test  Objective/ Justification:  The  objectives  of  these  tests  will  include  the 

following: 

1.  Determine  the  structural  integrity  of  the  nose  cep  pressure  port  end 
tubing  installation. 

C.  Determine  the  structural  integrity  of  the  nose  cap  thermocouple  installa¬ 
tion. 

3.  Determine  the  transfer  functions  of  the  pressure  port  end  thermocouple 
installations . 

Developed  test  data  is  required  to  verify  analytical  studies  and  conclusions. 


Test  Articlcs/Outline:  > configuration  of  the  test  speoiuents  vill  be 

as  shovn  in  Chance  Vought  docuwsnt  AST/KIR-13421.  Test  specimens  will  be 
tested  to  4300°?  in  a  ran  jet,  propane  torcn  or  arc  Jet  facility.  The  heat 
sources  vill  be  programmed  to  provide  heating  rates  and  ilne-tenrr>eratui*e 
histories  vnich  approximate  the  Dyna-Soar  nose  cap  re-entrv  conditions. 

'deleted  per  engrg  change  memo 

B  0-Z-003Z  DATED  EE  B  13,  1362. 

_ _  ^  ^  'Sw. 


Test  Facilities:  The  yen  Jet,  propane  torch  and  arc  Jet  test  facilities  at 
the  Chance  Vought  Corporation,  Dallas,  Texas,  vill  be  used  for  these  oates. 


Schedules:  Final  Report  6-1-62 


J  j  F  I  M  [  A  M  J  |  J  A  |  S  |  O  I  N  0 


EWA(s)  No.  Covered  by  Contract 
Thi;  Test  Supports  -  Full  Scale 

Subcontract  ftsriod 

Flow  Time 


,CZ  J T  ..po  ./■  7 

FORM  2*6ICI-\-l 


SO 


Lon  Test! 


Date  Data  Req’d:  6-1-t 
Test  Period  tAWAYfl 


02-5697-16  \VCL  it 


rAr.i  (7/ 


lA.i.i  Ancoica  data  collect icb- 

DESIGN  DEVELOPMENT 

TRABSDUCXR3  -  lose  Cap  Instnunen- 

TEST  PLAN 

t at ion 

Responsible  Company: 
Chance  Vought 


Test  Title:  CUASCt  VOUCIIT  DEVELOPED  KOSI  CAP  USTRUiSOrTATIOI  - 
FULL  SCALE  BOSS  CAP  VKRUICATIOB  TESTS 

Tesf  Objective/ Justification:  The  object  of  these  tests  is  to  verify  that 
the  Chance  Vought  developed  nose  cap  instrumentation  concept ,  when  installed, 
vill  meet  ail  the  requirements  necessary  to  provide  accurate  nose  cap  surface 
temperature  and  aerodynamic  pressure  data  inputs  to  the  Dyna-Soar  Data 
Acquisition  Systca. 

Final  verification  of  the  nose  cap  instrumentation  design  can  be  assured 
only  through  test  data  obtained  vith  a  prototype  instrumentation  system 
Installed  in  a  full  scale  nose  cap. 


Test  Artlcles/Outlina:  The  configuration  of  the  test  articles  and  the  test 
outline  "mil  Va  supplied  at  a  later  date. 


DELETED  PER  ENGRG  CHANGE  MEMO 
B0-2-003Z  DATED  FEB  13 ,  1902. 


Tesf  Facilities:  Chance  Vought  Test  Facilities,  Dallas,  Teraa 


Schedule:  Final  Report  11-1-62 


JIFIm  a  M  |  J  |  J  i  A  |  S  O  N  I  D I  J  I  F  M 


1962 


EWA(s)  No.  Covered  by  Contract 

This  Test  Supports  -  Pinal  Praying  Releases  for  Instrumented  lose  Cap 

_ Date  Data  Req'd: 

Subcontract  Period  _  _ 

Flow  Time  {fcWA’n^rr'ttrt.-T?mpr")  I . .  '  .'J  Test  Period  EKS3H5SS3 


FORM  2-6181-1-1- ‘  -,r  l  00JFIA/& 


&0JE/A/IZ  '  D2-5697- 16  \VCL 

172 
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1.4.1. 1  AIRBORNE  DATA  COLLECTION 
TRANSDUCERS  -  Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  S4 _ 

Responsible  Company 

Advanced  Technology 


Test  Title:  SURFACE  TEMPERATURE  TRANSDUCER  SYSTEM  .  LEAD  WIRE  DEVELOPMENT 


Test  Objective/  Justification:  The  object  af  these  tests  would  be  to  evaluate  the 
performance  of  tie  ■particular  type  of  lead  wire  selected  to  be  used  with  the 
3000°  F.  surface  temperature  transducer  system. 

Since  aribome  temperature  measurements  of  this  magnitude  under  Dyna-Soar  re-entiy 
conditions  is  currently  beyond  the  state-of-the-art,  extreme  care  and  consider¬ 
able  developmental  effort  must  be  used  in  the  selection  of  thermocouple  material! i 
for  this  application.  Lead  wire  problems  will  arise  which  are  not  cossnon  to 
those  of  the  more  conventional  materials  used  for  measurement  of  lower  tempera¬ 
tures.  The  feasibility  of  the  proposed  configuration  thus  has  to  be  demonstrated. 


COMPLETED 


7 

Tesf  Articlcs/Out line:  Test  samples  will  consist  of  various  lengths  (5  to  20  feet 
of  ^thermocouple  transducer  cable. 

The  transducer  cable  will  be  subjected  to  the  anticipated  Dym-Soar  thermal  en¬ 
vironment.  The  effects  on  the  insulation  resistance,  change  in  flexibility 
(aging  effects)  of  the  wire,  change  in  thermoelectric  si^ial  rutput  frera  the 
sensor,  etc.  will  be  determined. 


Test  Foci  I  Dies:  Tests  will  be  performed  at  Advanced  Technology  Laboratories,  Inc. 
facilities  at  Mountain  View,  California 


Schedule: 


1961  |  19/)? 

T J  |  F  |  M  |  A  |  M  1  J  |  J  i  A  |  S  |  O  |  N  |  D  j  J  |  F  |  M  |  A  |  M  |  J  |  J  |  A  j  S  |  O  |  N  |  D  | 

r  _  3ZZZZZZZ  U  1 

EWA(s)  No .  3-079/3*259  (Subcontract) 

This  Tesf  Supports  -  Development  of  Compatible  Lead  Wire  for  Sensor  System 
_ Date  Data  Req'd:  10*’l?-6l 


Flow  Time  (EWA  Rel.  to  Compl.)  I 
As  J  "6  -7  7  -CZ. 

FORM  2-G18I-1-I 


Test  Period 


’  1)?--'697-  16  \VOL 

r  *"t  /'7c, 


FORM 


1.4.1. 1  AIF3CFIJE  DATA  CCTJJXTICi: 
TRANSDUCK-5  -  Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  -5 _ 

Responsible  Company! 
Advanced  Technolory  lab. 


Test  Title:  SURFACE  TEMPERATURE  TRANSDUCER  SYSTEM  -  SENSOR  MATEPJA1S  A1ID 
FABRICATION  TESTS 

Test  Objective/  Justification:  The  objectives  of  these  tests  art  to  determine  the 
materials  and- ccnTTguratidhs  of  the  sensor  head. 

Use  of  an  airborne  sensor  to  measure  temperatures  of  the  magnitudes  expected  in 
the  Dyna-Soar  environment  is  beyond  the  current  state-of-the-art  and  therefore 
requires  considerable  developmental  effort  to  produce  a  workable  system.  Tests 
are  necessary  to  prove  the  workability  of  the  concept. 

COMPLETED 

7-  /-£>/ 


Test  Articles/Outline:  Test  samples  will  be  small  ceramic  insulated  thermo¬ 
couples,  cylindrical  in  shape,  and  designed  for  installation  in  hollow  rivets. 
The  test  specimens  will  be  subjected  to  temperatures  of  uo  to  3000°  F.  in  oxi¬ 
dizing  environments  through  use  of  flame  or  arc  plasma  facilities. 


Test  Facilities:  Test  facilities  will  be  located  in  the  /dvanced  Technology  Lab- 
oratorlea,  Trie,  at  Mountain  View,  California 


Schedule: 


1961  I  1962 
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EWA(s)  No. 3-079/3"* 
This  Test  Supports  -  * 


I  (Subcontract) 

Transducer  System  Deals*  Verification  Teats  (ZB#3) 


Dote  Data  Req'd: 


,7-1-61 


Flow  Time  (EWA  Rei.  to  Compl.) 


FORM  2-6181-1-1 


f .  j  "  ST* 

'  -  /  •*-  C-. 


Test  Period  KfflliVACT _ | 

&I7JE//VG  |  [)?~  .697-  16  v^/OL 
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1.4.1 .1  DATA  Cr!lTyTT'TO'T 

T"Ar;5D',CTRS  -  Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  ^6 _ 

Responsible  Company 
Advanced  Technology  L*b. 


Test  Title:  SURFACE  T3-TERA7URE  TRANSDUCER  SYSTEM  -  EWIROIMETTAL  HUMIDITY  TESTS 


Test  Objective/ Justification:  The  objective  of  this  test  will  be  to  determine  the 
most  feasible  -nether’  r  *  ■orotectinr*  the  thennocouple  system  frcm  the  deleterious 
effects  of  a  high  humidity  environment. 

Thermocouple  installations  of  the  type  proposed  are  particularly  susceptible  to 
degradation  resulting  from  moisture  absorption 0  For  the  system  to  function  pro¬ 
perly,  it  must  be  protected  or  sealed  against  moisture. 


COMPLETED 

7  -  i-G/ 


Test  Articles/  Jutline:  Tost  articles  vill  consist  of  the  sensor  and  its  associa¬ 
ted  lead  wires  or  cable. 

The  transducer  system  ’.-."ill  be  subjected  to  an  environment  of  up  to  100  percent 
relative  humidity.  Its  operational  performance  will  be  checked  during  and  after 
exposure  to  this  environment. 


Test  Focilities:  Advanced  Technology  laboratories,  Inc.,  Mountain  View,  California 


Schedule: 


1961  |  196/ 
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EWA(s)  No.  3-079/3*259  (Subcontract) 

This  Test  Supports  .  Transducer  System  Pesifi*  Verif  ication  ,Twt#  (T£#8) 


Flow  Time  (EWA  Rel.  to  Compl.) 


Dafo  Data  Roq'd: 


Test  Period 


•A  '3  -C  2  ~  C-  2  A7/7AV/V/A  |  02-1697-  16  \VQL  li 


/  Vi 


FORM  2-6l8M-\ 


I.K1A  n?!0‘PK  DATA  CC1LBSTI0M  -  Brief  No.  S7 

TRANSDUCERS  -  H.cellaneoue  DESIGN  DSVELOPMENI  R„|x31)<ib|<1  Con,po„y: 

Advanced  Technology  Lib. 


Test  Title:  SURFACE  TEMPERATURE  TRAIiUDUCER  SYSTEM  -  THERMOCOUPLE  REFERS!  CS 
JUNCTION  COMPENSATOR  TESTS 

Test  Objective/ Justificotion:  The  objective  of  this  test  is  to  determine  the  feas¬ 
ibility  of  the  reference  junction  compensating  equipment. 

The  temperature  of  the  thermocouple  reference  .junction  located  in  the  equipment 
compartment  of  the  Dvna-Soar  vehicle  will  vary  in  an  uncontrolled  manner  and  thip 
would  introduce  errors  "into  surface  tenroersture  measurement.  Therefore,  a  method 
must  be  devised  and  tested  which  will  compensate  for  this  variation  and  eliminate 
such  errors  and  thus  increase  the  accuracy  of  tno  flight  data. 


COMPLETED 


7-(S--fc| 


Test  Articles/Outline:  The  article  to  be  tested  Is  a  reference  junction  compensator 
unit. 

The  article  will  be  subjected  to  the  varying  extremes  of  the  vehicle  equipment 
compartment  and  its  performance  will  be  monitored  and  adjusted  to  meet  the 
design  objective. 


Test  Focilities:  Advanced  Technology  Laboratories,  Inc.,  Mountain  View,  California 


Schedule: 

1961  ^  ,  I  '  ^  1962 
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EWA(s)  No. 3-079 
This  Test  Supports 


(Subcontract )  . _ _  y 

Transducer  System  Peaiga  Verification  Tecta  {TSf8) 

_ _  Dote  Data  Req'd:  8-Z-61' 


Flow  Time  (EWA  Ret.  to  Compl.) 


"  3 


Test  Period  EASmSB _ | 

/?//if//Vig  j  i)2-.r697-  16  vVOL  H 
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FORM  2-6181-1-1 
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1.4. i.i  airborne  data  ctliaation 

TRANSDUCERS  -  Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Prlef  No.  S8 _ 

Responsible  Company: 

Advanced  Technology 


Test  Title:  SURFACE  TEMPERATURE  TRANSDUCER  SYSTEM  -  SENSOR  ATTACHMENT  TESTS 


Test  Objective/ Justification:  The  objective  cf  this  tost  is  to  determine  the  fe&.e*-L<iI 
ibility  of  the  method  of  attaching  the  sensor  to  the  vehicle  skin* 

The  attachment  of  this  nartlcul&r  sensor  presents  a  unique  installation  problem 
and  its  performance  under  Dyna-Soar  environmaital  conditions  cannot  be  accurat¬ 
ely  predicted.  Actual  tests  are  thus  necessary  to  prove  the  concept. 


✓ 


A'OTF.  J’SJ- 

rfir  J9 


Test  Articles/ Outline:  A  test  soeoimen  will  consist  of  a  model  of  tho  sensor 
attached  to  a  samole  of  the  vehicle  skin.  (A  sample  of  vehicle  skin  was  suppliei 
by  Boeing.) 

Specimens  will  be  subjected  to  various  conditions  of  shock,  vibration  and  accel¬ 
eration  as  well  as  thermal  shock  to  give  assurance  that  the  design  will  meet  tne 
requirements  of  anticipated  flight'  conditions. 


Test  Focilities:  Advanced  Technology  Laboratories,  Inc.,  Mountain  View,  California 


Schedule: 
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EWA(s)  No .3=022/2 
This  Test  Supports  - 


(Subcontract ) 


Dell  very  of  Prototype  Sensors  to  Boeing. 


Date  Data  Req'd: 


_i=15-62 


Flow  Time  (EWA  Rel.  to  Compl.) 
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1.4. 1.1  AIHEQRH3  DATA  COLLSCTIOI- 
TRAH3UUC5R3  -  Vises  ULaasous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


3r!ef  No.  S9 


Responsible  Compony: 

Advanced  Tech.  Lab. 


Test  Title:  SURFACE  T1MFXRATUR2  TRAE3DUCZR  SYSTEM  -  RSDESIGI  TESTS 


Test  Objective/ Justification:  The  result*  of  the  test*  described  on  test 

brief  nuaber  So  nave  -xada  it  necessary  for  Boeing  to  redirect  the  develop¬ 
ment  effort*  of  the  ATL  subcontractor.  Teat*  have  shown  that  the  thermo¬ 
couple  wire  used  in  the  development  effort  to  date,  embrittles  under  roneated 
temperature  cycling.  The  redesign  effort  involves  testing  and  evaluating 
thermocouple  materiel*  such  a*  the  alloy*  of  tungsten  rhenium  and  combina¬ 
tion*  of  platinum  rhodium,  and  substituting  the  most  promising  such 
materials  combination  into  the  current  design  configuration. 


Test  ArMcles/OuMlne:  The  type  of  test  activity  to  be  conducted  during 

redgflign  effort  parallels  that  described  in  test  brief  a  S4  thru  Sd. 

The  modified  transducers  installed  in  typical  Molybdenum  heat  shield 
panels  will  be  subjected  to  Design  Verification  tests  similar  to  those 
encountered  during  a  qualification  test  program  (i.e. ,  Hot  and  Cold  vibra- 
ti  tests,  static  acceleration,  low  temp,  environment,  humidity,  and 
thermal  shock).  ATL's  developmental  subcontract  will  terminate  with 
delivery  of  prototype  transducers,  system  design,  installation  instructions, 
and  tooling  during  April  1962  (Ref.  Boeing  specification  document  D2-6015). 


HOTEt  See  also,  TB  #'s  5  L  6,  pages  162  fe  183. 


Test  Facilities: 


Schedule: 


1961  I 

1962 
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EWA(s)  No .  (g^hf^iat-rmet ,  funded  vic  JWA  3-259)  j 

This  Test  SuDoorti  -  Delivery  of  3000°7  Prototype  Temperature  Transducer  Systems  j 

- ^ -  1 

Date  Data  Req'd:  _ April  19^2 

Flow  Time  (EWA  Rel.  to  Compl.)  1 _ 

□  Test  Period  KftTCKTO 

FORM  2-6161  -V-t 
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l.fc.1.1  AIKB0RK3  DATA  C0U2CTI03- 
TRANSDUCERS  -  Bose  Cap  Instruaen- 
tatloa 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1 _ 

Responsible  Compony: 
_ Boeing 


Test  Title:  B03IBG  D5VXL0PXD  BOSS  CAP  USTRUMOTTATIOI  - 

-  SISiaBTS  AID  MATERIALS  COMPATIBILITY  T2STS 

Test  Objective/ Justification:  The  objectives  of  these  tests  are  to  darter-mine 
the  ehmlcil  and  Hiourlcal  compatibility  of  the  nateriala  bexng  considered 
for  the  construction  of  an  instrumented  nose  cap* 

Insufficient  knowledge  or  data  is  available  in  the  field  of  materials  com¬ 
patibility  at  the  high  temperatures  expected  on  the  nose  cap  during  a 
Hyna-Soar  re-entry  . 


Test  Articles/Outline:  Test  specimens  will  primarily  consist  of  small  (approxi- 
mately  3  in.  dia.  x  1/2  in.  thick)  molded  xirconia  blocks  in  which  are 
embedded  samples  of  the  materials  under  consideration  for  the  development 
of  a  thermocouple  capable  of  measuring  tempematures  to  4300°F  under  Dyna- 
Boar  re-entry  conditions. 

These  specimens  will  be  heated  in' on  KRC  vacuum  oven  to  ^300°F.  after  which 
metallographic  and/or  X-roy  analysis  will  be  performed  to  determine  chemical 
compatibility.  Resistivity  tests  at  temperatures  to  4-300°F.  will  also  be 
made,  lherstocouples,  fabricated  from  materials  exhibiting  compatible  chenical 
characteristic#,  will  then  be  installed  in  xirconia  specimens  end  tested  to 
4300°F.  to  determine  the  senaivitity,  repeatibility  and  hysteresis  character¬ 
istics  of  the  thermocouple. 


Test  Facilities;  Boeing  Instrumentation  Development  Laboratories.  Bo 
additional  facilities  or  equipment  will  be  required. 


Schedule: 
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1962 
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EWA(»)  No.  3*169 

This  Test  Supports  -  Coanonent  Testing  (1,4 .1.1  Test  Brief  g) 


_ _ Dote  Data  Req'd:  4-  -1  -62 

Flow  Time  (EWA  Rel.  to  Compl.)  I _ _ I  Test  Period  CSSSSS3 
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1.4. 1.1  AIR30RH5  DATA  COLLECTION 
TRANSDUCERS  -  »os«  Cap  Instrumen¬ 
tation  _  _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Company: 
Boeing 


Test  Title:  BOina  DEVELOPED  H0S5  CAP  mSTRlDEWTATIOI  -  COMPOHEBT  TESTS 

Test  Objective/ Justiflcotlon:  The  object  of  these  tests  is  to  determine  the 

behavior  of  the  nose  cap  surface  temperature  sensors  and  pressure  ports  when 
subjected  to  Dyna-Soar  re-entry  temperature  profiles. 

These  tests  are  necessary  to  verify  analytical  studies. 


Teat  Articles/ Outline:  Three- inch  sircoaia  teat  specimens  with  thermocouples 

sud  pressure  ports  vill  he  instrumented  and  tested  in  the  ozy-acetyleno 
torch  facility  and  the  Plasma- Jet  facility  to  obtain  preliminary  data.  The 
best  sources  vill  be  programmed  to  provide  heating  rates  and  time-temperature 
histories  which  approximate  the  Dyna-Soar  nose  cap  re-entry  conditions,, 
Instrumented  eight-inch  test  specimens  will  be  tested  in  the  same  facilities 
to  obtain  data  which  cannot  be  obtained  on  the  less  expensive  cylindrical 
test  specimens  because  of  variables  associated  with  the  spherical  contour 
of  the  nose  cap. 


Test  Facilities: 


Boeing  Oxy-Acetylene  Torch  facility  and  the  Boeing  lMf 


Plasma- Jet  facility. 


Schedule:  Bcelininary  Design  Report  Il-l6-6l 

Test  Complete  C-l  -62 
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EWA(»)  No.  3-169 

This  Test  Supports  -  full  flcale  Verification  Testing  (1.4. 1.1  Test  Brief  3) 
_ _ _  Dote  Doto  Req'd:  6  -1  -i2 


Flow  Time  (EWA  Rel.  to  Compl.)  d 


3  Test  Period  EHSnCEE! 
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1.4. 1.1  AIRDORgi  DATA  C01U2CTIQB-| 
TRA33DUCSR3  -  lose  C ap  Instrumen¬ 
tation 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  3 


Retpomible  Company! 
Boeing 


Tesf  Title:  BOBHIO  DUVKLOFKD  XOSS  CAP  HJSTHUMKirATIQB  -  FULL  SCAI* 
- KOSI  CAP  VXRIPICATIOB  TUSTS 

Test  Objective/ Justification:  The  large  number  of  variables  associated  vith 
ajTinsSrunenteg  mm  cav  pzactadw  the  extrapolation  of  component  test  data 
to  verify  the  design  of  the  nose  cap  instrunentation  system.  Pinal  verifi¬ 
cation  that  accurate  nose  cap  surface  temperature  and  aerodynamic  pressure 
data  inputs  vill  be  supplied  to  the  Lyra- Soar  Data  Acquisition  System  can 
be  assured  only  through  teat  data  obtained  vith  a  prototype  instrunentation 
systea  installed  in  a  full  scale  nose  cap. 


Test  Articles/Outline:  An  Instrumented  full  scale  nose  cap  containing  a 
prototype  of  the  surface  temperature  and  aerodynamic  pressure  sensing 
systea  vill  be  tested  in  a  rochet  test  facility  which  has  been  programmed 
and  calibrated  to  provide  heating  rates  end  time-temperature  histories 
approximating  those  of  a  Dyna-Soar  re-entry. 

MOT:  Test  conditions  vill  be  vithin  the  capabilities  of  hardware  developed 
for  KVA  5-697  and  5-610.  If  the  test  program  proceeds  on  a  tiuely  basis, 
the  test  fixtures  and  nose  cap  developed  under  the  above  KVA's  may  be 
utilised. 


lest  Facilities:  Boeing  Rochet  Test  facility 


Schedule: 


Test  Complete 
Pinal  Report  _ 
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EWA(s)  No.  3-169 
This  Tesf  Supports  -  final  Drawing  Released  for  Instrumented  Bose  Cap 

... _ j _  Date  Data  Req'd:  Isl 
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l.U.1.1  AI33CRNT;  DATA  CGLLrCTICH  - 
TRANSDUCERS  -  tyiscelianeous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  4 


Responsible  Compony: 
Boeing 


Test  Title:  HTC.H  TFMPERATCHE  THERMOCOUPLE  WIRE  TESTE 


Test  Objective/ Justification:  The  object  cf  these  tents  la  to  evaluate  the  perfor¬ 
mance  of  various  tyoG3~of~' thermocouple  load  wire  or  cable  when  subjected  to  the 
high  temperature  (2000°  F„)  environment  similar  to  that  'expected  during  ftyna- 
Soar  re-entry  conditions. 

r 

Knowledge  and  data  presently  available  on  high  temperature  thermocouple  wire  is 
insufficient  to  detemine  or  predict  their  behavior  in  the  Dyna-Soar  re-entry 
environment. 


Test  Articles / Outline:  Test  specimens  consisting  of  various  lengths  (5  to  20  feet) 
of  sheathed  thermocouple  cable  will  be  heated  in  an  oven  to  temperatures  of  up 
to  2000°  F,  Measurements  of  insulation  resistance  variation,  extraneous  si "nil 
(open  circuit)  output,  signal  errors  due  to  common  mode  voltages,  and  sensor 
cutout  voltages  will  be  made.  Rxaml nation  and  analyses  of  the  materials  will  be 
made  at  the  conclusion  of  the  heat  tests  to  determine  degradation  effects,  if 
•ny,  on  tha  matorials.  ' 


Test  Facilities:  Boeing  Instrument  Development  Laboratories  .and  Structures 

laboratories. 


Schedule: 


1961  1  1962 
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This  Test  Supports  -  Final  Drawing  Release  for  HatxuaiBgtttd  Glider,  structure 
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1.4. 1.1  AIHBORHS  DATA  COLLECT  10*- 

DESIGN  DEVELOPMENT 

Brief  No.  5 

TRAISDUCSRS  -  Miscellaneous 

TEST  PLAN 

Responsible  Company: 
Boeing 

Test  Title:  TE-lFIRATURi  SZ3S0R  U3TALLATI03  COlPATIBILITi  TESTS  -  ECTZRIAL 

TO  THX  KHVIROai-aaTALLy  CONTROLLED  COMPAHTMUfTS 

Test  Objective/ Justification:  This  test  1*  neces aery  to  determine  that  the 

twnt-ailflttry  tc  and  that  the  lwstal  let  ion  of  this  sensor 

vlll  not  adversely  affect  the  structural  Integrity  of  the  vehicle. 


Test  Articles/Outline:  Teat  specimens.  consisting  of  senaore  (or- physical 
replicas  thereof)  counted  In  saiaple  structural  skin  panels  will  he  subjected 
to  the  vibration  and  thermal  conditions  specified  for  the  Dyne-Soar  environ¬ 
ment.  At  the  conclusion  of  the  tests  the  specimens  will  be  subjected  to 
detailed  examination  for  structural  failure  and  for  operational  failure  of 
tho  eeaaor.  , 

[*)^>Traaaducer  prototypes  developed  by  vhe  Advanced  Technology  Laboratories 
(Ref.  TBs  ijsh  thru  89)  will  be  subjected  to  design  verification  tests 
by  Boeing.  T.'.eas  tests  will  consist  of  both  nacnanical  and  electrical 
teSts  necessary  to  verify  the  adequacy  of  the  ATL  transducer  design 
(See  Schedule  below). 


Test  Facilities;  Boeing  Structures  Xavironaeatal  laboratories  and  Structures 
laboratories 


Schedule:  (l)  In-house  development  tests,  10-1-61  thru  3-30-62. 

-  (2)  Verification  of  ATL  prototypes,  3-30-62  thru  5-10-62 


J  F  M  A  M  J  J  A  S 


EWA(s)  No.  3-079/3-259 
This  Test  Supports  -  Tina 


Dote  Data  Req'd: 


Flow  Time  (EWA  Re  I.  to  Compl.) 
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1.4. 1.1  AIHB0R2J  DATA  COLLECTION 

DESIGN  DEVELOPMENT 

3'lef  No.  6 

TRAXSDUCXB3  -  Miscellaneous 

TEST  PLAN  1 

_ 1 

r.c:rpv--*:b!a  Cc.npcny : 
Bcelrg 

Test  Title: 


TEKPSRA3UB2  SZHSCR  RESPOHSS  TESTS 


Test  Objective/ Justification:  This  test  is  necessary  to  determine  that  the 

sensor#  vUI  provide  accurate ,  usable  flight  data  when  used  in  the  Dyna-Soar 
vehicle.  Due  to  the  complexity  of  the  variables  vhich  affect  the  response 
of  the  sensor,  such  response  cannot  be  adequately  predicted  analytically. 


Test  Articles/ Outline;  a  test  specimen  consisting  of  a  temperature  sensor 
counted  in  a  «:-ai  1  sample  section  of  the  vehicle  skin  will  be  heated  to 
£500  to  3000°F.  Temperature  of  the  specimen  panel  vill  be  monitored  by 
radiometric  means.  The  transducer  system  output  vill  be  simultaneously 
monitored.  From  the  data  obtained,  the  transducer  response  time,  accuracy, 
and  thermal  perturbation  effedts  vill  be  determined. 

[♦^►Transducer  prototypes  developed  by  the  Advanced  Technology  Laboratories 
(Ref.  T3e  *r&4.  thru  S9 )  vill  be  subjected  to  design  verification  tests 
by  Boeing.  These  teats  vill  consist  of  both  mechanical  and  electrical 
tests  necessary  to  verify  the  adequacy  of  the  ATL  transducer  design 
(Bee  schedule  below). 


Test  Facilities:  Boeing  Instrument  Development  Laboratory  and  Structures 

Environmental  Laboratory. 


Schedule: 


(1)  In-houae  developments  tests,  10-1-61  thru  3*30-62 .  ^ 

(2)  Verification  of  ATL  prototypes,  3-30-62  thru  5-10-62  jj# 
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l.k.1.1  AIRBORNE  DATA  COUSCTIOK 
TRANSDUCERS  -  Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  7 _ 

Responsible  Company: 
Boeing _ 


Test  Title:  T3CHBICAL  ARIA  -  UNIQUE  TRANSDUCERS  -  HEAT  FLUX 


Test  Objective/ Justification:  objectives  of  these  tests  are  to  support 

the  development  and  performance  evaluation  of  an  aerodynamic  heat  flux 
transducer.  The  transducer  is  being  developed  for  the  Dyna-3oar  data 
acquisition  system. 


CANCELLED 

3-29-62 


Test  Articles/Outline:  Test  program  can  be  divided  into  three  phases: 

1.  Search  for  acceptable  materials  and  fabrication  processes.  Those  tests 
vi  11  include  the  measurements  of  emic3ivity  and  thermo  conductivity  of 
both  high  emissivity  end  low  emissivlty  materials.  Various  high 
temperature  adhesives  vlll  be  studied  in  the  laboratory  to  evaluate 
mechanical  properties  and  fabrication  techniques. 

2.  Fabrication  of  a  special  heat  source  to  be  used  in  the  development. 

3.  Fabrication  and  test  of  breadboard  sensors  Incorporating  materials 
and  fabrication  processes  studied  in  Bo.  1.  above. 


Test  Facilities:  Boeing  Physics  Technology  Laboratory,  Seattle,  Washington 


Schedule: 


1961 


1962 
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1.4. 1.1  AIRBORNE  DATA  COLLECTIOIJ-. 
TRANSDUCERS  -  Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


jhlef  No. 
Re 


lost  Title:  PRESSURE  TRANSDUCER  DEVELOPMENT 


Test  Objective/ Justiflcotion:  Heaaurement  of  aerodynamic  pressure  at  selected 

points  on  -the  surface  of  the  Tehicle  Is  required.  The  principle  problems 
associated  with  aerodynamic  pressure  measurement  involve  a  tradeoff  between 
time  response  and  tubing  length  and  tubing  diameter. 

Hotel  These  tests  are  in  support  of  aerodynamic  pressure  transducer  system 
design.  Tests  to  determine  pressure  tubing  disconnect  configuration 
are  shown  on  Brief  #11,  Page  187.1. 


<Lr 


Test  ArMcles/Outline:  Investigative  studies  of  the  transient  response  of  the 

pressure  measuring  system  will  be  made.  These  studies  will  include  the  effects 

of  tubing  lengths  and  diameters,  port  configurations  and  coupling  methods. 

Tests  to  be  conducted  include  the  following! 

1.  Tests  to  determine  pressure  wave  phase  lag  and  pressure  amplitude 
attenuation  for  various  tubing  lengths  and  diameters.  The  parameters 
varied  in  these  teats  are  frequency  of  the  applied  sinusoidal  pressure 
wave  and  pressure. 

2.  Tests  to  determine  optimum  orifice  configuration,  tube  diameters,  and 
minimum  bend  radii. 

3.  Tests  to  determine  thermal  transpiration  errors. 

4.  Tests  to  determine  outgaesing  of  the  pressure  tube  at  low  pressures. 


Toil  Foci  lilies:  System  Test  Department 
Development  Laboratory, 
Boeing,  Seattle 


Physics  Technology 
Development  Laboratory, 
Boeing,  Seattle 


Schedule: 
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lA.1.1  AIBBORHS  DATA  COLLBCTICCi 

DESIGN  DEVELOPMENT 

TRANSDUCERS  -  Miscellaneous 

TEST  PLAN 

Brief  No. 


Responsible  Company: 


Teil  Title:  TRA1SDUCJSR  BEVELOPMBfT  TESTS  (Off-tbo-Shelf  and  Vendor 

Modified  Hardware ) 

Test  Objective/ Juitlficotlon;  The  capability  of  standard  or  modified  off-the- 
shelf  transducers  to  meet  a  specific  set  of  performance  requirements  is  not 
always  predictable  from  information,  available  in  sales  brochures,  charts,  and 
literature,  nor  are  performance  requirements  always  predictable  when  the 
physical  and/or  operating  characteristics  have  been  modified  to  meet  a  particu¬ 
lar  application.  Therefore,  it  is  anticipated  that  certain  tests  will  be  required 
st  Boeing  to  ascertain  the  suitability  of  purchased  transducers  to  meet  Dyna- 
Soar  requirements . 


Teit  Articles/ Outline;  purchased  transducers  as  deor^d  necessary  by  Boeing 
will  be  tested  to  the  extent  required  to  ascertain  their  ability  to  meet 
lyna-Soar  application*.  Operating  characteristics  will  be  observed  under 
expected  installation  environments  and  modifications  as  deemed  necessary 
will  be  incorporated. 


Teit  Focilitlei:  Boeing  System  Test  Development  Lab,  2.01  Bldg.,  Seattle, 
with  support  of  Environmental  Labs. 


Schedule: 
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1.4. 1.1  A1E3QRNS  BATA  COLLECTION 

DESIGN  DEVELOPMENT 

Brief  No.  10 

TRANSDUCERS  -  Miscellaneous 

TEST  PLAN 

Responsible  Company: 

Boeing 

Test  Title: 


SHVIRQHMSarAL  TSSTUIO  -  EUVIEHK-EHTALLy  CQHTROLLED  COMPARJHE3TP 
TRANSDUCER  INSTALLATIONS 


Test  Objective/ Justificofion:  *y^ia  purpose  of  this  test  is  to  ensure  that  the 
Installation  designs  for  transducers  located  In  the  pilot's  end  equipment 
compartments  are  mechanically  capable  of  withstanding  the  expected  gUmw 
environmental  conditions.  In  addition,  the  installation  designs  aust  be 
such  that  transducer  operation  Is  not  impaired  during  flight  due  to  the 
Installation. 

3fce  dsvelojmant  testing  required  to  ensure  the  adequacy  of  any  particular 
Installation  design  will  be  dependent  upon  the  design  which  Is  evolved  and 
the  type  of  transducer  which  is  to  be  mounted. 

Data  obtained  from  these  tests  will  either  prove  satisfactory  installation 
design  or  fans  the  basis  for  a  design  change  to  obtain  a  satisfactory  instal¬ 
lation. 

Tesf  Arhcles/Outline:  Engineering  prototypes  of  the  subject  transducer  In¬ 
stallations  will  be  subjected  to  the  anticipated  glider  environmental  con¬ 
ditions.  Transducer  operation  will  be  monitored  during  the  tests  to  ensure 
compatibility  with  the  Installation  design. 

The  environmental  parameter  levels  for  vibration  and  acceleration  tests  are 
set  forth  in  D2-74&L,  Appendix  "A",  "Electronics  Packaging  Requirements  - 
Contract  Procured  Flight  Equipment."  Test  requirements  for  temperature  and 
altitude  have  not  yet  been  documented. 


CANCELLED!  Transducer  installation  testing  is  no  longer  deemed 

necessary  per  Electronics  Design  Engineering  Organisation 


I?.sf  .Facilities:  Boeing  Environmental  Test  Laboratory,  2.01  Building,  Seattle. 

Bo  additional  facilities  will  be  required. 


Schedule: 
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1, 4.1.1  AIRBORNE  DATA 

DESIGN  DEVELOPMENT 

Brief  No.  ii 

COLLECTION  TRANSDUCERS  - 

TEST  PLAN 

Responsible  Company: 

Miscellaneous 

Boeing 

Test  Title:  AERO-PRESSURE  DISCOIRIECT  DEVELOPMENT 


Test  Objective/ Justification: 

Measurenant  of  aerodynamic  pressure  at  selected  points  on  the  surface  of 
the  vehicle  is  required.  The  centralised  location  of  the  transducers 
necessitates  the  development  of  a  disconnect  to  provide  a  break  in  the 
pressure  tubing  near  the  surface  port.  This  is  in  order  to  facilitate 
Initial  construction  and  permit  ready  refurbishment  of  skin  panels.  There 
is  also  a  requirement  to  teot  for  suitability  various  tubing  materials 
which  affect  this  disconnect  design. 

Notet  Tests  to  determine  aerodynamic  pressure  transducer  system  design 
are  shown  in  Brief  #8,  Page  185* 


Test  Articles/Outline: 

Specimens  of  several  types  will  be  subjected  to  suitable  tests  at  room 
temperatures  and  at  1800°?,  both  with  and  without  vibration  to  determine 
connector  strength  under  tension  end  torsion,  resistance  at  temperature, 
air  leakage,  and  materials  compatibility.  The  prototypes  designed  and 
fabricated  as  a  result  of  these  development  tests  will  be  subjected  to 
similar  qualification  tests. 


Test  Facilities; 

Boeing  Environmental  Test  Laboratory,  2,01  Building,  Seattle.  No  additional 
facilities  will  be  required. 


Schedule: 
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1.4. 1.1  AIKD0RH3  DATA  COLLECT 103  DESIGN  DEVELOPMENT  Brief  No.  12 
TRASBDUCKRS  -  Mlseellanooua  jgjy  Responsible  Company: 

Boo 


Test  Title:  TSCEJTICAL  AREA  -  UUIQUI  TRAKSDUCKRS  -  AIR  DEBIT* 

Test  Objective/ Justification:  The  objectives  of  theee  tests  are  to  support 

the  development  of  an  air  density  transducer  (ultra-violet  densitometer ) 
for  use  on  the  Ttyna-Soar  vehicle.  This  development  utilizes  some  new 
doaponents  and  specialized  electro-optical  designs. 


CANCELLED 

3-29-62 


Test  Articles/Outline:  Tests  vill  consist  of  the  following: 

1.  Valuation  and  study  of  special  components.  An  experimental  program 
vill  be  undertaken  to  study  the  performance  of  the  following  special 

tfcrp.nentsj  UV  light  source,  detector,  switch,  etc.  Both  the  component 
and  mode  of  operation  will  be  studied. 

2.  Fabrication  and  evaluation  of  major  subassemblies . 

a.  Transmitter 

b.  Receiver 

o.  Electronics 
d.  Etc . 

3.  Evaluation  of  the  breadboard  transducer  system. 

4.  Development  and  evaluation  of  special  laboratory  facilities. 


Test  Facilities;  Boeing  Riysics  Technology  Laboratory,  Seattle,  Washington 


Schedule: 
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l.b.1.1  Airborne  Data  Col- 

DESIGN  DEVELOPMENT 

Brief  No.  13  1 

lection  Transducers  - 

TEST  PUN 

Responsible  Company?  j 

IH-sccllaneous 

Boeing  j 

Test  Title;  Performance  Tests;  Flutter  Transducer 


Test  Objective/ Justification;  The  objectives  of  these  teats  will  be  to  obtain 

a  device  which  is  capable  of  making  flutter  measurements  on  the  Dyna-Soar 
glider  while  operating  in  texsperetura  environments  of  approximately  17COwF . 
Current  "state-of-the-art"  devices  for  making  flutter  and  vibration  measure¬ 
ments  are  United  to  operating  temperatures  of  anproxlEately  500*F  and 
analyses  Lave  shown  that  encapsulating  and  cooling  such  a  device  Is  Imprac¬ 
tical  for  the  intended  Dyne-Soar  application.  Flutter  measurements  are 
required  for  design  verification  and  failure  isolation. 


Test  Artie les/Out line:  Tost  article,  will  consist  of  a  flutter  vibroneter  j 

which  has  been  developed  by  the  Boeing  Structures  Technology  Department.  j 

This  device  consists  essentially  of  a  miniature  machined  ratal  cantilever 
bean  attached  to  a  mounting  block.  A  single  strain  gaga  is  mounted  on  the 
been  near  the  mounting  block  to  sense  the  motion  imported  to  the  beam. 

Engineering  test  parte  will  be  fabricated  using  various  methods  of  bonding 
the  strain  gage  to  the  beam.  The  test  part  will  be  mounted  on  a  special  vibrai 
tion  table  and  enclosed  in  an  oven  in  which  temperature s  up  to  1750°F  will  be  I 
maintained.  Amplitude  and  frequency  calibration  data  will  be  obtained  at  i 
these  elevated  temperatures  to  determine  the  optimum  fabrication  techniques 
4and  performance  characteristics. 


Test  Foci  titles:  Boeing  Structural  Eynaxics  Laboratory 


Schedule! 
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1.4. 1.2  Airborne  Data  Collection 
Test  Instrumentation  Subsystem 

SIB  Development 

DESIGN  DEVELOPMENT 
TEST  PLAN 

Brief  No.  sl 

Responsible  Compony: 
EMR 

Test  Title:  PCM-IM  Multiplex  Feasibility  Tests 

Test  Objective/ Justification: 

The  objectives  orf  these  tests  are  to  determine  if  the  TV  translation  method, 
and  PCM-FM  multiplex  is  feasible  with  the  present  state-of-the-art  equipment. 
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Test  Articles/Outline: 


The  articles  to  be  tested  include  a  composite  EM  system,  a  simulated  PCM 
system  and  a  mixer  set. 


The  following  tests  will  be  performed*  interchannel  crosstalk,  inter 
modulation  distortion,  optimum  channel  spacing,  preemphasis,  maximum  channel 
capability,  effects  of  environmental  variations. 


Test  Facilities: 

EUR  Development  Laboratories,  Sarasota,  Florida. 


Schedule: 
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1 *4*1.2  Airborne  Data  Collection 
Teat  Instrumentation  Subsystem 
SiR  Development _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  g? _ 

Responsible  Company: 

0iH 


Tesf  Title:  Communications  -  Test  Instrumentation  Subsystem  Simulation  Tests 
Test  Objective/ Justificotion; 

The  objectives  of  these  tests  are  toi  ensure  a  satisfactory  system  performance 
of  the  DS-I,  Air  Ground  communications  rind  data  link,  ensure  compatibility 
between  the  communication  and  data  processing  equipment,  provide  information 
as  to  the  optimum  settings  of  certain  adjustments,  and  to  point  out  possible 
design  shortcomings  or  limitations  and  investigate  their  remedies. 


Tesf  Arficles/Outline: 

The  articles  to  be  tested  include  a  breadboard  FM  set,  simulated  POt  set, 
mixer  set,  modulator,  transmitter,  attenuator,  preamplifier,  receiver, 
carrier  discriminators,  filters,  and  subcarrier  discriminators. 

The  following  tests  will  be  made:,  optimum  preemphasis,  cross-modulation 
effects,  and  signal-to-noise  ratio  measurements. 


Tesf  Focilities: 

EKR  Development  laboratories,  Sarasota,  Florida. 


Schedule: 
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1.4. 1.2  Airborne  Data  Gollectior  DESIGN  DEVELOPMENT  Brief  No. 53 _ 

Teat  Instrumentation  Subsystem  Responsible  Company: 

EMR  Development _ ' _ _ 

Test  Title:  Breadboard  Development  Tests  -  PCM  Conversion  Set 


Test  Objective/ Justification: 

The  objectives  of  these  tests  are  to  insure  that  the  breadboard  set  will  ful¬ 
fill  the  functional  purpose  for  which  it  was  designed.  In  general,  the 
individual  units  making  up  the  set  will  be  tested  separately.  The  whole  set 
of  units  will  be  assembled  and  the  assembly  tested  to  insure  that  function 
and  accuracy  specifications  are  met. 

\ 
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Test  Articles/Outline: 

The  articles  to  be  tested  include  the  programmer,  analog-to-digltal  converter, 
basic  commutator,  low  level  subcommutators,  high  level  subcommutators,  and 
power  supplies. 

The  complete  breadboard  set  will  be  subjected  to  the  following  teBtsi 
temperature,  input  impedance,  common  mode  rejection,  over  voltage  crosstalk 
and  recovery  time,  signal  output  amplitude,  pulse  duration,  pulse  rise  time, 
pulse  Jitter,  spectrum  analysis,  accuracy,  and  electrical  power  performance. 
The  successful  breadboard  configuration  will  be  electrically  representative 
of  the  first  prototype  set. 


Test  Focilities: 

BIB  Development  laboratories,  Sarasota,  Florida. 


Schedule: 
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1,4.1.?  Airborne  Data  Collection 
Teat  Instrumentation  Subsystem 

EMR  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 

Responsible 

E1R 


S_4 _ 

Company: 


Test  Title:  Prototype  Development  Tests  -  PCM  Conversion  Set 


Test  Objective/ Justificotton: 

The  objectives  of  these  tests  are  to  insure  that  the  prototype  set,  when 
assembled  into  a  system  along  with  the  other  prototype  3ets,  will  be  capable 
of  passing  the  system  Qualification  tests. 


Test  Articles/Outline: 

The  article  to  be  tested  will  be  a  Prototype  PCM  Conversion  Set.  The  set 
will  be  subjected  to  both  performance  and  environmental  testa  as  called  out 
in  Source  Control  Drawing  10-81003  (Conversion  and  Storage  Equipment  -  Test 
Instrumentation  Subsystem,  Glider).  The  final  prototype  configuration  will 
be  subjected  to  Qualification  Tests, 


Test  Facilities: 

EUR  Development  Laboratories,  Sarasota,  Florida, 


Schedule: 
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EWA(s)  No.  Subcontract 

This  Tesf  Supports  -  Final  Assembly  Drawing  Release 
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1.4*1 .2  Airborne  Data  Collection 
Teat  Instrumentation  Subsystem 
EMB  Development _ | 


DESIGN  DEVELOPMENT 
TEST  PLAN 


3rief  No.  5  5 _ 

Responsible  Company: 


Test  Title:  Breadboard  Development  Testa  -  nt  Conversion  Set 


Test  Objective/ Justification: 

The  objectives  of  these  tests  are  to  insure  that  the  breadboard  Bet  will 
fulfill  the  functional  purpose  for  which  it  was  designed.  In  general,  the 
Individual  units  making  up  the  set  will  be  tested  separately.  The  whole 
set  of  units  will  be  assembled  and  the  assembly  tested  to  insure  that  function 
and  accuracy  specifications  are  met. 


-JVC'  6' 

s  \v 

Test  Articles/ Outline: 

The  articles  to  be  tented  Include  the  subcarrier  oscillators,  carrier 
oscillators,  translator  and  Kd  conversion  set  power  supply. 

The  complete  breadboard  set  will  be  subjected  to  the  following  testa: 
temperature,  input  impedance,  common  mode  rejection,  interchannel  crosstalk 
and  over  voltage  limiting,  signal  output  amplitude,  frequency  spectrum, 
accuracy,  and  electrical  power  performance.  The  successful  breadboard 
configuration  will  be  electrically  representative  of  the  first  prototype  set, 


Test  Facilities: 


BIB  Development  laboratories,  Sarasota,  Florida. 


Schedule: 
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1.4. 1.2  Airborne  Data  Collection 
Test  Instrumentation  Subsystem 
EMR  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.5  6 _ 

Responsible  Company: 

EMR 


Test  Title:  Prototype  Development  -  PM  Conversion  Set 


Test  Objective/ Justification: 


The  objectives  of  these  tests  are  to  insure  that  the  prototype  set,  when 
assembled  into  a  system  along  with  the  other  prototype  sets,  will  be  capable 
of  passing  the  system  Qualification  Tests. 


Test  Articles/Outline: 

The  article  to  be  tested  will  be  a  prototype  PM  Conversion  Set.  The  set 
will  be  subjected  to  both  perfo usance  and  environmental  testB  as  called 
out  in  Source  Control  Drawing  10-81003  (Conversion  and  Storage  Equipment  - 
Test  Instrumentation  Subsystem,  Glider).  The  final  prototype  configuration 
will  be  subjected  to  Qualification  Tests. 


Test  Facilities: 

DIR  Development  Laboratories,  Sarasota,  Florida. 


Schedule: 
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1.4.1. 2  Airbomo  Data  Collection 

1 

DESIGN  DEVELOPMcNT 

Brief  No. 3  7 

Test  Instrumentation  Subsystem 

TEST  PLAN 

Responsible  Company: 

EMR  Development  | 

SIB 

Test  Tifle:  Breadboard  Development  Tests  -  Time  Code  Generator  Set 


Test  Objective/ Justification: 

The  objectives  of  these  tests  are  to  insure  that  the  breadboard  set  will 
fulfill  the  functional  purpose  for  which  it  was  designed.  In  general,  the 
individual  units  making  up  the  set  will  be  tested  separately.  The  whole 
eet  of  unite  will  be  assembled  and  the  assembly  tested  to  insure  that  function 
and  accuracy  specifications  are  met. 


Test  Articles/ Outline: 

The  articles  to  be  tested  include  the  precision  oscillator,  programmer  logic, 
accumulators,  scanner,  encoder,  and  power  supply. 

The  completed  breadboard  set  will  be  subjected  to  the  following  teats: 
temperature,  command  pulse  te3t,  signal  output  amplitude  and  rise  time, 
accuracy  teat,  ana  electrical  power  performance. 

The  successful  breadboard  configuration  will  be  electrically  representative 
of  the  first  prototype  set. 


Test  Facilities: 

BIB  Development  laboratories,  Sarasota,  Florida. 


Schedule: 
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1.4. 1.2  Airborne  Data  Collection 

DESIGN  DEVELOPMENT 

Brief  No.  f>  8 

Test  Instrumentation  Subsystem 

TEST  PLAN 

Responsible  Company: 

EMB  Development 

EMB 

Tesf  Title:  Prototype  Development  Teats  -  Time  Code  Generator  Set 


Test  Objective/ Justification: 

The  objectives  of  these  tests  are  to  insure  that  the  prototype  set,  when 
assembled  into  •  aye  tea  along  with  the  other  prototype  seta,  will  be  capable 
of  passing  the  system  Qualification  Tests. 


Tesf  Arficles/Outline: 

The  article  to  be  tested  will  be  a  prototype  Time  Code  Generator  Set.  The 
set  will  be  subjected  to  both  perforoanc  ?  and  environmental  tests  as  called 
out  in  Source  Control  Drawing  10-81003,  (Conversion  and  Storage  Equipment  - 
Test  Instrumentation,  Glider).  The  final  prototype  configuration  will  be 
subjected  to  Qualification  Tests.* 


Tesf  Focilities: 

BIB  Development  Laboratories,  Sarasota,  Florida. 

Schedule: 
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1. 4.1.2  Airborne  Data  Collection 

DESIGN  DEVELOPMENT 

Brief  No.  S9 

Teat  Instrumentation  Subsystem 

TEST  PLAN 

Responsible  Company: 

EMR  Development 

B4R 

Test  Title:  Breadboard  development  Testa  -  Mixer  Set 


Test  Objective/ Justificotion: 

The  objectives  of  these  tests  are  to  insure  that  the  breadboard  set  will 
fulfill  the  functional  -purpose  for  which  it  was  designed.  In  general,  the 
individual  units  making  up  the  set  will  be  tested  separately.  The  whole 
set  of  units  will  be  assembled  and  the  assembly  tested  to  Insure  that  function 
and.  accuracy  specifications  are  met. 


I 


Test  Art icIes/Outline: 

The  article  to  be  tested  include  the  preamplifier  and  output  amplifiers. 

The  complete  breadboard  set  will  be  subjected  to  the  following  tests: 
temperature,  signal  output  amplitude,  frequency  response,  output  impedance, 
output  Isolation,  and  electrical  power  performance.  The  successful  bread¬ 
board  configuration  will  be  electrically  representative  of  the  first 
prototype  set. 


Test  Facilities: 

EUR  Development  laboratories,  Sarasota,  Florida. 
Schedule: 
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1.4. 1.2  Airborne  Data  Collection 
Teat  Instrumentation  Subsyatem 
BiH  Development _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  £510 


Responsible  Company: 
E2£B 


Test  Title:  prototype  Development  Teats  -  Mixer  Set 


Test  Objective/ Justificotion: 

The  objectives  of  these  tests  are  to  insure  that  the  prototype  Bet,  when 
assembled  into  a  system  along  with  the  other  prototype  sets,  will  be  capable 
of  passing  the  system  Qualification  Tests. 


Test  Articles/Outline: 


The  article  to  be  tested  will  be  a  prototype  Mixer  Set.  The  set  will  be 
subjected  to  both  performance  and  environmental  teets  as  stated  in  Source 
Control  Drawing  10-81003  (Conversion  and  Storage  Equipment  -  Test  Instrumenta¬ 
tion  Subsystem,  Glider) .  The  final  prototype  configuration  will  be  subjected 
to  Qualification  Tests.  ’ 


Test  facilities: 


SIR  Development  Laboratories,  Sarasota,  Plorida. 


Schedule: 
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1.4. 1.2  Airborne  Data  Collection 
Teot  Inst rumentat ion  Subsystem 
EMR  Deve lopment _ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  Sll 


Responsible  Company: 
EMB 


Test  Title:  Breadboard  Development  Testa  -  Data  Tape  Recorder  Set 


Test  Objective/  Justificotlon: 

The  objectives  of  these  tests  are  to  insure  that  the  breadboard  set  will  ful¬ 
fill  the  functional  purpose  for  which  it  was  designed.  In  general,  the 
individual  units  making  up  the  set  will  be  tested  separately.  The  whole  set 
of  units  will  be  assembled  and  the  assembly  tested  to  insure  thp+-  function  . 
and  accuracy  specifications  are  met. 


Tesf  Arficles/Outline: 


O  i' 


The  articles  to  be  tested  include  the  tape  transport,  record  head  assembly, 
and  record  amplifiers. 

The  complete  breadboard  set  will  be  subjected  to  the  following  testes 
temperature ,  input  impedance,  remote  control  functions,  monitor  Bignal, 
accuracy,  and  electrical  power  performance. 

The  successful  breadboard  configuration  wil?.  be  representative  of  the 
first  prototype  eet. 


Tesf  Facilities: 

Ampex  Militaiy  Products  Company,  Rsdwood  City,  California. 


Schedule: 
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1.4. 1.2  Airborne  Dnta  Collection 
•lest  Instrumentation  Sabsysten 
EMR  Development 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.Sl2 


Responsible  Company: 
E»H 


Test  Title:  Prototype  Development  Teste  -  Data  Tape  Becorder  Set 


Test  Objective/ Justification: 

The  objectives  of  these  testa  are  to  insure  that  the  prototype  set,  when 
assembled  into  a  system  along  with  the  other  prototype  sets,  will  be  capable 
of  passing  the  system  Qualification  Tests. 


Test  Articles/Outline: 

The  article  to  be  tested  will  be  a  prototype  Data  Tape  Becorder  Set  and  will 
be  subjected  to  both  performance  and  environmental  testB  as  called  out  in 
8ource  Control  Drawing  10-81003  (Conversion  and  Storage  Equipment  -  Test 
Instrumentation  Subsystem,  Glider).  The  final  prototype  will  be  subjected 
to  Qualification  tests.  ' 


Test  Facilities: 

Ampex  Military  Products  Company,  Bedwood  City,  California. 


Schedule: 
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i.u.i.2  Air.ror.NE  data  collection 

TEST  INSTRUMENTATION  SUBSYSTEM  - 

Miscellaneous 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  J_ 
Responsible  Company: 
Doeing 


Tesf  Title:  PATCH  20,«D  DEVELOPMENT  TESTS 


Test  Objective/ Justification:  A  programmed  airborne  natch  narel  ie  reruired  for 
use  in  the  Dyna-Soar  glider  during  air  and  ground  launch  programs.  An  Amp  In¬ 
corporated  Model  "240"  Airborne  Lightweight  patch  panel  assembly  will  be  tested 
to  determine  if  a  preprograinnable  plug  board  type  patch  panel  can  withstand  the 
Dyna-^ar  environment  and  meet  the  interface  requirements  presented  by  Dyna-Soar 
subsystems. 


A 


$ 


S 


Test  Articles/Outline:  The  tests  to  be  oerforned  are  described  in  D2-°055-l.  "Test 
Instrumentation  Subsystem  Design  Procurement  Specification,"  paragranhs  4. 3. 5. 7. 
(Vibration  Tests),  4.3. 5.7. 5  (Acceleration),  and  4, 3. ^.7. 6  (Shock).  During  thes 
tests,  the  patch  panel  shall  be  wired  and  patched  using  sufficient  contacts  and 
representative  signals  to  detemine  whether  satisfactory  operation  is  achievable 
i.e. ,  no  signal  contacts  are  broken  or  no  noise  generated  /rhich  will  exceed  0,5 
percent  of  signal  level.  Testa  shtxxid  be  completed  by  Septi  15 .  l°6l. 


Tesf  Facilities:  Boeing  Systems  Test  Department  Development  Laboratories,  2,01 
Building,  Seattle. 


Schedule: 
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la4.1.2  Airborne  Data  Collection 
Test  Instrumentation  Subsystem 


design  development 

TEST  PLAN 


Prief  No. 


Responsible  Company: 
BOEING 


Test  Title: 


Signal  Conditioner  Design  Development  Testing 
Test  Objective/ Justification: 


Signal  Conditioners  are  required  in  most  applications  to  adapt 
transducer  outputs  to  the  PCM  and  FM  Conversion  Sets..  Some  of  these 
Signal  Conditioner  detail  requirements  will  not  be  known  in  time  to 
purchase  units  from  outside  sources  and  will  consequently  have  to 
be  designed  and  fabricated  at  Boeing.  The  total  types  and  quantities 
that  fall  into  this  category  cannot  be  established  until  designs 
are  further  defined,.  Investigative  and  verification  testing  of  these 
conditioning  circuit  designs  will  have  to  be  conducted. 


Test  Art Icles/Outline: 

Breadboard  circuits  of  Boeing  designed  Signal  Conditioners  will  be 
tested  to  investigate  and  verify  their  capability  to  adapt  specific 
transducer  outputs  to  meet  the  input  requirements  of  the  PCM  or  FM 

Conversion  Sets.  Tests  on  the  breadboard  signal  conditioners  will 
continue  beyond  the  final  electrical  schematic  release. 


t 


Test  Facilities: 

Boeing  Systems  Test  Development  Lab  2.01  Bldg. 


Schedule:  Preliminary  Schematic  Release  .1  _ 

Final  Schematic  Release  *  IO-/2~£Z 
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1.4. 1.2  AIRB0KHB  DATA  C0LL2CTIQS- 

DESIGN  DEVELOPMENT 

Test  Instrumentation  Subsystem 

TEST  PLAN 

Brief  No 


Test  Tifle •  SIGRAL  COUDmOHKR  IEVELOFMaOT  TESTS  (Off -the- Shelf  end 
Vendor  Modified  Hardware ) 

Test  Objective/ Justificof ion:  The  capability  of  signal  conditioners  to  meet 

“^specific  set  of  perfoncance  requirements  is  not  always  predictable  from 
information  available  in  6ales  brochures ,  charts,  and  literature,  nor  are 
performance  requireaunts  always  predictable  when  the  physical  packaging 
end/or  operating  characteristics  have  bean  modified  to  meet  a  particular 
application.  Therefore,  It  is  anticipated  that  a  certain  amount  of  test¬ 
ing  will  be  required  at  Boeing  to  ascertain  the  suitability  of  purchased 
signal  conditioners  to  meet  Dyna-Soar  requirements. 


Test  Articles/Outline:  Purchased  Signal  Conditioners  as  dotted  necessary  by 
p/v^ng  yin  ha  tasted  to  the  extent  required  to  ascertain  their  ability 
to  meet  Byna-Soor  applications.  The  signal  conditioners  will  be  subjected 
to  simulated  transducer  outputs  to  verify  the  signal  conditioners'  caper 
bllity  to  adapt  specific  transducer  outputs  to  meet  the  input  requirements 
of  the  PCM  or  FM  Conversion  sets. 


Test  Focilities:  Boeing  Systems  Test  Davelopnent  Lab,  2.01  Bldg.,  Seattle, 

with  support  of  fiavironaental  Labs. 


Schedule: 
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1.4. 1.2  AIRBORNE  DATA  COLLECTION 

DESIGN  DEVELOPMENT 

3rlef  No.  4 

Test  Instrumentation  Subsystem 

TEST  PLAN 

_ 

Responsible  Company:  j 

Boeing  | 

Test  Title:  ENVIROIftENTAL  TESTING  OF  PROTOTYPE  SIGNAL  CBUDITIONIl*} 

CIRCUITRY  PACKAGES 

Test  Objective/ Justification:  The  purpose  of  this  teat  ta  to  ensure  that  the 
signal  rvvnM-hinniri'r  n Frail  try  package  designs  are  both  mechanically  and 
electrically  capable  of  vlthstanding  the  expected  glider  environments. 

The  environmental  testing  required  to  ensure  satisfactory  equipment  opex*a- 
tlon  will  depend  on  the  individual  package  designs  which  are  evolved . 

Data  obtained  from  these  tests  will  either  prov*  satisfactory  equipment 
operation  or  form  a  basis  for  a  design  change  to  obtain  satisfactory  opera¬ 
tion.  Adequate  Records  will  be  maintained  and  the  final  phase  of  testing 
will  serve  as  qualification  of  the  Signal  Conditioning  Circuitry  Packages 
for  flight  usage.  Bo  production  hardware  will  be  subjected  to  a  Qualifica¬ 
tion  Test  (Ref.  para.  1.4. 1.2,  Test  Brief  $2,  D2-5b97-lbj  Vol.  IV). 


Test  Articles/Outline:  These  tests  will  be  conducted  on  the  engineering  pro¬ 
totypes  of  the  signal  conditioning  circuitry  packages.  The  number  of  test 
articles  will  depend  upon  the  structural  similarity  of  the  individual 
package  designs  which  are  evolved.  Tne  following  additional  equipment 
will  be  required: 

1.  Test  Fixtures 

2.  Electrical  that  equipment 

Engineering  prototypes  of  the  signal  conditioning  circuitry  packages  will 
be  subjected  to  the  anticipated  glider  environmental  conditions.  Equipment 
operation  shell  be  monitored  during  the  tests  to  provide  sufficient  data 
to  ensure  design  compatibility  with  glider  environments . 

The  environmental  parameter  levels  for  vibration,  mechanical  shock  end 
acceleration  tests  are  set  forth  in  I2-74dl,  Appendix  "A",  "Electronics 
Packaging  Requirements  -  Contract  Procured  Flight  Equipment".  Test  require- 
Test  Facilities:  ments  for  temperature  &  altitude  have  not  pet  been  documented. 


Boeing  Environmental  Test  Laboratory,  2.01  Building,  Seattle. 

Bo  additional  facilities  will  be  required. 

Schedule:  Final  Electrical  Schematic  Avail:  J-l-62 

'  Prototype  Hardware  Avail  for  Tact:  0-25 -02 

Hardware  Qualification  Ccmnlete :  li-30-u2 
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1.4. 1.2  Airborne  Data  Collection, 
Test  Inat rumen tat ion  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  £ 


Responsible  Company: 
BCEINQ 


Test  Title:  Signal  Conditioner  &  Transducer  Installation  Development  Testing 


Test  Objective/ Justification: 


Transducers  installed  with  their  specific  Signal  Conditioners  in  many 
cases  nay  pick  up  undesirable  noise  by  the  virtue  <of  their  installation 
environment.  These  conditions  are  not  always  predictable  in  advance; 
hence,  transducer  and  conditioner  installations  must  be  tested  in 
order  to  add  appropriate  filters  to  eliminate  the  objectionable 
noise. 


Test  Articles/Outline: 

Simulated  or  actual  transducer  -  Signal  Conditioner  installations 
will  be  tested  in  order  to  determine  the  amount  of  noise  introduced 
into  the  Test  Instrumentation  Subsystem  by  the  installed  environment. 
Environment  as  used  here  is  in  reference  to  electrical  environment 
and  not  nec  issarily  physical  environment  such  as  temperature  and 
pressure.  All  installations  will  be  evaluated  from  the  standpoint 
of  susceptibility  to  noise  and  all  those  considered  susceptible 
will  be  tested. 


Test  Facilities: 

Boeing  Systems  Test  Development  Lab  2.01  Bldg. 


Schedule: 
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1.4. 1.2  AIHDOKS  DATA  C0LL8CTIC 
T65t  Inatraacmtation  Subsystem 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  6 


Responsible  Corrpony: 
The  Boeing  Company 


Test  Title:  Environmental  Test  of  104  pin  Airbom  Connector 


Test  Objective/ Justificotlon:  After  completion  of  a  90  day  test,  the  connectors 
shall  exhibit  contact  resistances  no  greater  than  an  equivalent  length  of 
No.  22  wire  under  voltages  jof  5  rav  and  5  v  and  the  insulation  resistance 
shall  be  greater  than  10^  ohms  when  operating  in  a  l60*F  ambient  temperature 
environment. 

The  connectors  and  contacts  are  used  in  the  patch  panel,  composed  of  lov 
leval  thermocouple  circuits,  some  of  which,  operate  in  a  "dry  circuit"  leval. 


Test  Articles/ Outline:  Test  will  consist  of  2  each,  series  wired  104  pin 
connectors.  Connectors  are  to  operate  at  5  v  and  5  mv,  open-circuit  respec¬ 
tively.  Contacts  are  to  be  crimped  with  an  acceptable  tool.  Measurements  of 
contact  continuity,  contact  resistance  and  insulation  resistance  are  to  be 
performed  several  times  weekly. 


o4' 


Test  Facilities:  Test  equipment  will  consist  of  items  presently  available 
in  the  2-4o3 6  Shop  area  i.e. 

1  -  oven  1  -  DC  Amplifier 

1  -  GR  megohm  meter 
1  -  HP  425  A  micro- voltmeter 

Schedule:  Shop  2-4086  will  conduct  the  test. 

A  test  report  will  be  released  by  15  Feb.  1962 
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Design  Development  tests  la  the  following  areas  are  covered  In  12-6783-1, 
"Structural  Integrity  Development  &  Test  Program  -  Detail  Plan  -  Structures 
Technology". 

1. 6.1.1  Air  vehicle 

1.6. 1.2  Air  Vehicle 

1.6.1. 3  Air  Vehicle 

1.6.1.V  Air  Vehicle 

1.6.1. 5  Air  Vehicle 


I 

1 


Design  -  Aerothermodynsalc  Development 
Design  -  External  Loads  Establishment 
Design  -  Dynamics  Environment 
Design  -  Vibration  Zdronment 
Design  -  Acoustics  Environment 


i 

i 

f 


I 


i 

i 


unon  IOOC  I-I.  IAC  —  ^  . 

At  *  3  "  <-  v—  w- 

Aevisedt 


NO 


12-5697-16,  Vol. 
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1.6.1. 8  AIR  VEHICLE  DESIGN  -  AIR  nccmki  r»r\/ei  nouckir  |Brlef  No. 

TOKL?  PSRPOBaNCS  -  P.rfomano.,  °ES'G^  ^VEL°PMENT  R.^bl.  Compon y! 
Stability  and  Control  TEST  PLAN 


Test  Title:  hIGID  FORCE  MODEL  TEST  CF  THE  INITIAL  VEHICLE  CONFIGURATION  * 

(completed; 

Test  Objective/ Jostiflcotlon:  «j^ia  teat  was  conducted  to  determines  (1)  the 

nmannw  anil  J.ongitiuLinf.3  t  lateral  and  directional  stability  and  oontrol 
oharaoterietioai  (2)  fin  effectiTeneeay  •  and  (3)  the  effect  of  fin  misalign¬ 
ment. 


SPO 

APPROVED 
TEST  NO. 


COMPLETION 

DATE 

Deo  60 
Deo  60 
Jan  61 


MODEL 


FACILITY 


7-039  AD-4781-1  Ames  11  x  11 

7-039  AD-47  81-1  Ames  9*7 

7-039  AD-4781-1  Arnold  VKF  'A* 


DATA 

repqrt(b) 

D2-8137 

D2-80009 

D2-80020 


*  Glider  and  Titan  I  Booster 
Test  Articles/Oufline: 


Test  Facilities: 


•<£^0 

cP#" 


Schedule: 


1961  1962 


|J|FlM|A|MiJjjiAiS|0|NiDjjiF|M|AjMij|j|A|S|0|N|D| 

EWA(»)  No. _ 

This  Test  Supports  - _ _ 

____________________________  Date  Dato  Req'd:  _ 


Flow  Time  (EWA  Rel.  to  Compl.)  t_ 


FORM  J  ■?  ,  2rf~  C’  Z. 


Test  Period  KWftMTO 


D2-5697-I6  _^CL 

TAC-t  i 


/7/7JF f /VC 


1.6. 1.8  at ri  yeeicl::  design  -  air 

VEHICLE  PERFORMANCE  -  Performance, 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1-2 _ 

Responsible  Company: 
Boeing1 


Tost  Title:  RICID  FCHC'-J  MODEL  ^ST  OF  THE  INTERIM  VEHICLE  CONFIGURATION  * 

-  (COMPLETED) 

Test  Objective/ Justification:  Thie  teat  was  oonduoted  to  examine  the  perf/raano# 
and  longTfoidlnli;  lAttmf  and  direotinal  stability  and  oontrol  eliaraovc«r- 
lstlcs  of  the  interim  vehicle  configuration  in  the  tranaonio  and  supersonic 
speed  regimes. 


DATA 

REPCRT(Sl 


SFO 

APPROVED 
TEST  NO. 

COMPLETION 

DATE 

EWA 

(Rtf.  Onl: 

7)  MODEL 

FACILITY 

153 

5-61 

7-082 

AD-4781-2 

Ames  11  x  11 

U53 

5-61 

7-082 

AD-4781-2 

Ames  ?  1  7 

153 

5-61 

7-062 

AD-47 81-2 

Ames  8  r:  7 

153 

7-61 

7-082 

AD-4781-2 

Arnold  VKF  »A» 

♦Glider  and  Titan  II  Booster 
Test  Articles/Ouf line: 


’ 

<0^ 


Test  Facilities: 


Schedule: 


L , 


1961  1962 

J  I  F  |  M  \  A  |  M  |  J  j  J  |  A  j  S  i  O  |n  i  D  J  |  F  |  M  |  A  \  M  j  J  j  J  |  A  |  S  j  O  |  N  |  D 


EWA(j)  No. _ 

This  Test  Supports  -  . _ 

Flow  Time  (EWA  Rel.  to  Compl.)  ( 
FORM  2-6181-1-1  •  1  ~  s-C. 


Date  Data  Req'd:  _ 

Test  Period  ESSSSSED 
£J£J£TfA/G  02- ! 


z\  "  '  D2~ 5697 '  16 

ta(  .r  I  Cr> 


VCL  I! 


l.o. 1.8  aj  >  /  .lii'jL.-.  d:::;i c,)l  -  U ,i 

v-lT ICLE  r  -  Performance 

Stability  and  control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


or Ief  No.  1-5 


Responsible  Company* 

r  Boeing 


Test  Title:  RIGID  FORCE  KOI'EL  TEST  GF  THE  FINAL  VEjQCLE  CONFIGURATION 

(SPO  APPROVED  TEST  #135) 

Test  Objective/ Justification:  ^9  purpose  of  this  test  is  to  determine: 

(l)  the  drag  and  base  pressure!  and  (2)  the  longitudinal,  lateral,  and 
directional  stability  and  control  characteristics  of  the  final  configuration 
of  the  Pyna-Soar  air  rehiole  at  tran8onio,  supersonio  and  hypersonic  speeds. 

The  data  collected  from  this  test  is  required  for  the  determination  of  booet 
performance  and  trajectories  and  for  a  definition  of  the  stability  of  the 
final  vehicle  configuration. 

CANCELLED  -  2-22-02  hue  to  Titan  III  booster 
redirection. 


ffc 


V. 


Test  Articles/ Outline:  An  .04  scale  foroe  model  of  the  final  vehiole  config¬ 
uration  which  may  be  assembled  into  first  and  second  sta  e  boost  configura¬ 
tions  will  be  constructed.  The  model  will  be  capable  of  Deing  mounted  by 
means  of  an  internal  strain  gage  balance  to  the  stings  of  eaoh  wind  tunnel 
mentioned  in  the  teat  schedule.  Pitch  data  will  be  obtained  between  angles 
of  -8#  and  a  +10°.  Yaw  data  will  be  obtained  for  angles  between  a  -4“ 
and  a  +10°.  The  Mach  number  ranges  will  be  between  .6  and  10.  Runs  will 
be  made  with  the  fins  on  and  off.  Pitch  runs  at  constant  yaw  angle  and  yaw 
runs  at  constant  angle-of-attack  will  also  be  included. 


Test  FociHties:  Axes  Unitary  Wind  Tunnel,  Arnold  Center  "A”  Tunnel, 

Arnold  Center  "B"  Tunnel,  Arnold  Center  "C"  Tunnel 


Schedule: 


1961 


1 


1 962 


Ij|F|M|A|M|j|j|Ajs|o|N|Dlj|F|M|AiMijjj"|A|$io|N|D 

C3ZZ3 

EWA(s)  No. _ 

This  Test  Supports  -  The  air  v8hicl«  configuration  development 


Flow  Timo  (EWA  Rel.  to  Compl.)  C 


Date  Data  Req’d:  9-1*62 

D  Test  Period 


FORM 

J2~ 


OXZF/A/G 


02-5697-16  j^C  L  II 


CAM  I  -3  7 


1.6.1. 8  Aid  VrHICLE  EE.JIGN  -  MR 
VEHICLE  PERFORMANCE  -  Performance, 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  1-^ 


R  a<port|i  bl  j^Compony : 


Tesf  Title:  GLIEER  STAG!-]  II  SEPARATION  TEST  _ 

(SPO  APPROVED  TEST  #137) 

Tesf  Objective/ Justification:  The  purpose  of  this  tost  is  to  determine  the 

drag  and  stability  of  both  the  separated  booster  and  the  glider  plus 
transition  sefltion  throughout  the  Mach  number  ranee  of  i-oost  flight. 

This  data  will  be  determined  for  large  angles-of-attack  which  might  occur 
when  escape  separation  become  neoessary.  The  drag  data  is  required  to 
determine  the  staging  performance  and  to  indicate  the  possibility  of 
the  second  stage  overtaking  and  colliding  with  the  glider  plus  transition 
section.  The  stability  data  is  required  to  determine  the  necessary 
oontrol  capability  of  the  glider  and  the  stability  of  the  separating 
booster. 


- — - A  Existing  force  models  will  be  modified  wherever 

possible  to  porform  this  teating.  The  tests  will  be  conducted  at  Haoh 
numbers  between  .5  and  8.0.  Data  will  !e  recorded  for  angles-of-attack 
and  yaw  between  0*  and  maximum  allowable  before  glider  escape.  Various 
separation  distances  and  attitudes  will  be  tested. 

-  ,  v‘<. ^  pjf -a 

CANCELLED  -  2-h2-o2  due  to  Titan  III 
booster  redirection. 


Test  Facilities:  Ames  Unitary  Wind  Tunnel,  Arnold  Center  "A"  Tunnel, 

Arnold  Center  "B"  Tunnel 


Schedule; 


1 961  196 


|J|F|M|AiM|J  J  A  |S  j  O  |  N|D|J|F|M  A|m|J  J  A  S  O  N  D 


EWA(s)  No. _ 

This  Test  Supports  - 


The  glider  and  transition  seotlon  configuration 

_ _  Date  Data  Req'd:  ______ __ 


Flow  Time  (EWA  Rol,  to  Compl.) 


FORM  2-6I8M-1 


Tesf  Period  kVAWimO 


£JSJJF/A/£J  02-5697-  16  \JC  L 

rAoi  I  0  & 


1.6. 1.8  air  vehicle  DwiCK  -  air 

VEHICLE  PERFORMANCE  -  Performance, 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Frlwf  No.  1-3 
Responsible  Company: 
Boeing 


Tctt  AERCELAS^IC  E7  ADI  LI  TV  7C..T  CP  THE  FINAL  VEHICLE  CONFIGURATION 

(SPO  APPROVED  TEST  #136) 

Jail  Objective/ Justification;  p^p^e  Qf  thie  test  is  to  determine 

(l)  The  aeroelastic  stability  of  the  final  configuration  of  the  Byha-3oar 
boost  vehicle,  and  (2)  the  affect  of  aeroelasticity  on  fin  effectiveness. 

The  data  obtained  from  this  teat  is  required  to  determine  the  effeot  of  aero¬ 
elasticity  on  the  stability  of  the  final  configuration  of  the  Bjma-Soar 
boost  vehicle. 


Te»t  Articles/Outline;  ^  aepoelaatic  model  will  be  conetructed  with  a  soaled 
■ass  distribution  as  well  as  a  scaled  external  geometry  of  the  final  con¬ 
figuration.  The  scale  mass  distribution  of  the  model  must  be  flexible 
enough  to  be  capable  of  representing  the  mase  distribution  of  the  actual 
vehicle  as  it  varies  with  Mach  number  or  time  along  the  boost  trajectory. 

The  structural  atiffness  of  the  model  will  be  scaled  to  represent  the 
vehicle  in  the  presence  of  the  dynamic  pressure  encountered  in  the  wind 
tunnel.  The  model  will  be  sting  mounted  on  a  six-compartment  internal 
strain  gage  balance  which  will  record  the  static  loads  which  are  causing 
the  aeroelastic  deformat'Vn  of  the  vehicle.  This  cata  will  be  recorded 
for  Mach  numbers  between  .5  and  5*0  and  for  angles-of-attack  and  yaw 
between  -4°  and  +10°. 

Cr  ■  '  ^ 

H/m JELLED  -  2-aH-o2  cue  to  Titan  III  f 

booster  redirection. 

Tesf  Facilities:  ^  Arnold  Center  16  foot  rrooulsion  Wind  Tunnel 

k.  •**"*".?  >rv.  _ 

*  •  .....  jry,  ,v 

Schedule: 


J  !  F  j  M  |  A  j  M  |  J  1 J  j  A  j  S  |o|n|  DJJ  jF|M|A|M|j|j  |a|s|0  N  |  D| 


EWA(»)  No. _ 

This  Test  Supports  - 


The  air  vehicle  performance,  stability  and  control 


Flow  Time  (EWA  Rel.  to  Compl.) 


FORM  2*6151-1-1 

'•/•l i  7  _  7 


Date  Data  Req'd: 

Test  Period  ECTm\\53 

/yizey/v/;  '  02-5677- 1 6  yc  L 

r  a  < .  c  I9S 


1 


1.6. 1.8  AIR  VEHICLE  DESICH  -  AIR 
VEHICLE  P7RFORKAL'CE  -  Performance, 
Stability  and  Control 


DESIGN  DEVELOPMENT 
TEST  PLAN 


•  Brief  No.  1*6 _ 

Responsible  Company: 


Te*f  Title:  GTTBER-STV'."  IT  REPARATION  TEST  (COLD  FLOW) 

(SPO  APPROVED  TS3T  #1^2) 

Test  Objective/ Justification:  <phe  objectives  of  this  tost  are  two  fold: 

(1)  To  provide  data  for  analysis  of  the  pressures  and  forces  acting  on  the 
transition  section  ard  the  booster  during  the  events  associated  with  glider 
escape  and  (2)  to  confirm  or  modify  the  analytical  methods  of  predicting 
the  pressures  and  forces  encountered  durinsr  escape  for  final  staging. 

CANCELLED  -  2-22-62  due  to  Titan  III 
booster  redirection. 


t; 


-5! - Complete  Dyna-3oar  model  will  be  fabricated.  Model 

is  to  provide  passage  for  high  pressure  air  into  the  simulated  acceleration 
rocket  nozzle  in  the  transition  Beotlta.  A  movaole  booster  is  to  be  sting 
mounted  in  its  proper  position  aft  of  the  glider- transition  section.  Move¬ 
ment  required  will  be  translation  along  the  booster  axis,  from  approximately 
0.05"  gap  at  the  boos  ter- transition  separation  plane  to  approximately  3.0" 
gap* 


Test  Faci titles : 


Boeing  Transonic  Wind  Tunnel 
Boeing  Superscnio  Wind  Tunnel 


Schedule: 


1961  |  19*2 

Tj|f|m|a|m|j|j|a|s|o|n|d|j|f|m|a[m|j|j|a|sjo|n|d| 

□  □ 

EWA(s)  No.  7-076 

This  Test  Supports  The  transition  section  development  and  the  air  vehicle 

performance,  a1  ability  and  oontrol  analyst  Clot e  Dota  Req'd:  9-1*62 


Flow  Time  (EWA  Rel.  to  Compl.) 
FORM  2-G18M-1 

Kl\f  3“  Z7  -  - 2- 


Test  Period  ESSSSn 


UrFJFI/VU 


II  '  , 

J 

r^r-t 


D2-5697*  16  >VOL  II 

200 


o 


Uj 


1.6. 1.8  AIR  VEHICLE  DESIGN  -  AM 
VEHICLE  PERFORMANCE  - 

Aero thermodynamics 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


-1 


Responsible  Company: 
Boeing 


Test  Title:  BOOSTER  FLOW  FIELD  SF^VEYS  ( °/'CQVM  STAGE  VESICLE)  ..... 

- 1  (SPO  AFPRCvYD  TEST  #157)  (OOKPUSTBD) 

Test  Objective/ Just  if  IcoMon:  Obtain  heat  transfer,  pressure  and  flow  field 

"jircfurea  required  to  define  the  flow  characteristics  with  and  without 
simulated  second  stage  rocket  exhaust. 


C 


O* 


o\S' 


Articles/Outline;  ^  existing  model  will  be  modified  to  provide  flow 
through  an  annular  opening  at  the  base  of  the  booster  to  simulate  the 
rooket  plume.  Static  pressure,  total  pressure  and  heat  transfer  rate 
distirubtiona  will  be  obtained  at  various  angles  of  attack  and  Reynolds 
numbers  with  and  without  plumes.  Shadowgraph  and  other  photographic 
techniques,  if  necessary,  will  be|  used  to  define  the  plume  shape. 


Tesf  Facilities:  Arnold  Center  Tunnel  "B" 


Schedule: 


FORM  3- 


atuFf/y/G 


196!  f 

__  ___  j 

1  J  |  F  )  M  |  A  |  M  )J  |  J  |  A  |  S  i  O  N  D  j  J 

F|M|A|M|j|j|A|siciN|D| 

EWA(s)  No.  7-H7 

^  -  Test  Report  | 

This  Test  Supports  -  Bata  required  to  establish  desi/m  data  for  the  vehicle 

Date  Data  Rea'd:  _ Marnh  ld62_ 

Flow  Time  (EWA  Rcl.  to  Compl.)  I _ 

- -J  Test  Period  KCTflTOTO 

\ 


1 1< ' 


02-567/- 16  jVCL  I 


1. 1.1 


HADU1C  AID  TRA1SP0KT  £$JUUflH 


2.1.2-  .  SERVICING  AND  ENVIRON 
MENTAL  EQUIPMENT-CRYOGENIC 
RECOOLER  TEST 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  1 


Responsible  Ccmpony- 

Boeing 


Title:  CRYOGENIC  RECOOLER  TEST 


Test  Ob|ective/ Just ificc.Hon:  ^  recooler  ia  required  in  the  LH^  ground  ser 
vicing  system  to  remove  the  transfer  line  heat  inleak  to  the  nH ^  and  to 
euboool  the  "liquid  sufficiently  to  satisfy  glider  temperature  delivery 
requirements. 


Experimental  data  are  required  to 

1.  Obtain  overall  heat  transfer  coefficients,  liquid  and  evaporated  gas 
flow  rates. 

2.  Verify  the  adequacy  and  safety  of  the  recooler  design. 

3.  Develop  operating  procedures  and  maintenance  techniques. 

Development  testing  is  required  to  obtain  reliable  experimental  data.  Fub- 
ished  f.eat  transfer  coefficients  for  boiling  hydrogen  are  variable  and  depend 
esf  Articles/Qutline:  upon  a  given  installation.  No  boiling  hydrogen  heat 

exchanger  of  the  capacity  required  for  DS  ground 
servicing  requirements  is  known  to  exist. 


i 


A  prototype  system  consisting  of  a  Lfl^  dewar  with  supply  lines  for  coolant 
and  fluid  to  be  cooled,  a  vacuum  pump^and  necessary  level  controls  and 
valves. is  required. 

The  ML,  reoooler  will  be  tested  in  two  phases  i  (a)  Heat  exchanger  perfor¬ 
mance  will  be  evaluated  using  LK_  as  the  test  fluid;  (b)  Confirm  adequacy 
of  the  LHg  recooler  design  with  Lf^  as  the  test  fluid. 


Test  Facilities  Tuialip  Test  Site  and  Mech.  Prop.  Lab. 

The  test  facilities  must  have  a  capability  of  transferring  the  test  Huid 
at  flowrates  up  to  10  lb/min.  at  pressures  up  to  100  psia.  Equipment  is 
necessary  to  evacuate  approximately  2  lb/min.  of  N,  gas  und  1  lb/min.  ^ 
gas  at  4-6  psia. 

Schedule: 


1961 

|  J  I  F  j  M  l  A|M  H  |J  I  A  1 5“ 
EWA(s)  No.  3-294 


1962 


M  I  A  !  M|  j|j  )  A  '  S  1  Q  j^  N  ^ 


O  N  !  n  I  J  1  F 


This  Test  Supports  -  Design  and  Drawing  Release  for  LB?  Recooler  nnd  support 


of  LH-2.  5erv«n,v 7  T?stS:  Dote  Data  Req'd:  ~  «  .j  \C~\S~CnZ. 


Flow  Time  (EWA  Rel.  to  Compl.)  I  ...  .  J  Test  Period  G2SSSS33 


M7JE//VG 


P2-5697-I6 

20  2 


_yoi  II 


FORM  2- 61*1 

3  -  l  9  -  O  Z. 


2.1.2  Servicing  and  Environ- 

DESIGN  DEVELOPMENT 

mental  Equipment  -  Hydrogen 
.Disposal  Systems _ _ _ 

TEST  PLAN 

Brief  No.  2 _ 

Responsible  Company:  j 
Boeing  i 


Test  Title:  Ifydrogen  Disposal  Systems  Tests 


Test  Objective/ Justifi'cotlon:  During  servicing  and  operation  of  the  glider  LHg 
systems  the  vented  fL,  gas  must  be  collected  and  conduoted  to  a  safe  area 
for  disposal.  To  develop  and  confirm  safe  operation  of  the  disposal  system, 
it  is  necessary  to  conduct  evaluation  tests  on  system  components,  (check 
valves,  APU  exhaust  collector  fitting,  exhaust  nozzle^  and  on  the  system 
design  of  the  assembled  components. 

Daring  ground  launch  countdown  the  glider  APU’s  will  exhaust  directly  to 
atmosphere  after  T-15  minutes.  To  determine  if  the  exhaust  might  damage 
surrounding  structure,  umbilical  lines,  glider,  etc.,  tests  simulating  APU's 
exhausting  to  atmosphere  are  required.  Tests  will  determine  if  protection  of 
the  Installation  is  required  or  if  it  is  necessary  to  collect  the  exhaust  to 
the  time  the  cryogenic  lines  are  disconnected. 


Tesf  Articles/Out  line: 

1.  Check  valves,  exhaust  nozzle,  and  AFU  exhaust  collector  fitting  for 
evaluation  testing. 

2.  A  prototype  disposal  system  consisting  of  piping,  check  valves,  flexible 
hose,  exhaust  nozzle  and  APU  exhaust  collector  fitting. 

3.  A  setup  simulating  the  glider  in  ground  launch  position  with  surrounding  ^ 

APU  exhaust,  umbilical  lines  and  boom.  £trlJ  tLrei 

This  disposal  system,  Item  2,  will  be  tested  by  introducing  hydrogen  gas 
into  the  system  and  observing  the  effectiveness  of  the  system  to  dispose  of  it. 

The  APU  exhaust  gas  effect  on  surrounding  structure  will  be  determined  by 
observing  flame  patterns  of  a  simulated  APU  exhaust  and  monitoring  temperatures 
of  affected  structure  (item  3). 


Tesf  Facilities; 

Tulolip  Cryogenic  Test  Paoilixy 
Mechanioal  Propulsion  Laboratory 


Schedule: 

1961  I  1962  I  965 

I  J  |  F  |  M  |  A  j  M  j  J  |  J  |  A  |  S  |  O  |  M  |  D  •  F  i  m  I  A  I  v.  I  i  I  J  !  A  I  <  I  O  I  N  i  D  |j  F  |M  | 

r — 

EWA(s)  No.  3-296 

This  Test  Supports  -  Design  of  vented  hydrogen  disposal  systems _ 

_  Dote  Date  Req'd  . 


Flow  Time  (EWA  Rel.  to  Compl.) 

FORM  2-61*1-1-1 

AV  3 -  Z9~ 


Test  Period  LuvAuuO  ? 

£J£7JF//VG  '  ’  02-5697-16  ^/OL  II 

M  ZOZ.i 


2.1.2  servicing  t»  eiviroic-izhtal 

EQUIP:  SOT  -  m,  &  I09  Servicing 
Syotema  Dev.  Testa  “ 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  ^ _ 

Responsible  Company: 
Boeing 


Test  Title: 


“y°2 


SERVICING  SYSTH-fi  DEVELOPMENT  TESTS 


Test  Objective/ Justification:  The  glider  nitrogen  and  oxygen  supply  tanks  must 
he  filled  and' topped  with  oxygen  and  liquid  nitrogen  at  low  variable  flow 
rates  and  at  pressures  and  densities  with  close  tolerances.  No  existing  system 
is  known  which  satisfies  the  unique  glider  requirements.  Although  the  ground 
servicing  systems  will  consist  substantially  of  existing  components,  pres¬ 
sure  and  temperature  tolerances  required  by  the  glider  are  closer  than  can 
be  predicted  from  available  data  on  toe  equipment.  Design  development 
testing  is  required  to  obtain  reliable  design  data. 

The  test  program  is  being  conducted  to  determine  that  the  and  -  0^  ser¬ 
vicing  systems  can  purge,  cool  down,  fill,  top-off,  empty,  control  and 
monitor  the  glider  nitrogen  and  oxygen  systems  as  required.  Specific  test 
objectives  are  to: 

1.  Verify  servicing  system  design  concepts. 

2*  Develop  operating  techniques  and  maintenance  procedures. 

3.  Determine  ground  system  compatibility  with  glider  tenk3  and  plumbing. 

Pressure  surges  in  the  servicing  systems  and 
- lc  ' — * — !■?*•■  eliminate  them  if  necessary. 


A  prototype  servicing  system  consisting  of  a  supply  cart,  a  high 
pressure  supply  of  gaseous  oxygen,  a  LN2  pump,  pressure  controls,  a 
LN_-0?  heat  exchanger  with  temperature  controls,  transfer  lines,  glider 
qulCK  disconnect  fittings,  instrumentation,  control  equipment  and  simu¬ 
lated  glider  tank,  and  prototype  glider  tank  systems  are  required. 

The  ground  servicing  systems  will  be  tested  by  servicing  simulated  glider 
tanka  followed  by  servicing  prototype  glider  tank  systems.  ’When  servicing 
capability  is  adequately  demonstrated,  the  ground  servicing  systems  will 
be  used  to  support  the  glider  cryogenic  systems  development  tests. 


Test  Facilities:  ,  .. 

- -  Tulalip 

Facilities  are  required 
of  C02  at  4000  PS I A 

Schedule: 


Cryogenic  Teat  Facilities 

for  handling  500  gallons  of  LN^  and 


3500  pounds 
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EWA(s)  No.  3-295 


This  Test  Supports  -  DESICH  alVPUKLgfiSE  OF  LN^LO,,  SERVICING  SYSTEM  AND 

-SUPPORT  OF  GLIDER  CRYOGENIC  SYSTEMS  Dote  Data  Req'd: 

DEVELOPMENT  TEST 

Flow  Time  (EWA  Re  I  to  Compl.)  C. _  ..I  Test  Period  LYAYUlYtO 


FORM 

R*  J3-Z?-C~z- 


""  D2-569/-I6  NVOL  li 
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2.1.2  S2RVICEIG  &  EN7IP0N>2arTAL 

DESIGN  DEVELOPMENT 
TEST  PLAN 

Brief  No.  4 

squiK'XIT  -  LHj  Servicing  System 
Dev.  Teats 

Responsible  Company: 
Boeing 

r 

Te5f  Tifle:  LH^  SERVICING  SYSTEM  DEVELOPMENT  TESTS 


Tesf  Objective/  Justification:  The  glider  hydrogen  supply  tank  must  be  filled 
and  topped  with  .liquid  hydrogen  at  low  variable  flow  rates  and  at  pressures 
and  densities  with  close  tolerances.  No  existing  system  is  known  which 
satisfies  the  unique  glider  requirements.  Although  the  ground  servicing 
systems  will  consist  substantially  of  existing  components*  pressure  and 
temperature  tolerances  required  by  the  glider,  are  closer  than  can  be  pre¬ 
dicted  from  available  data  on  the  equipment.  Design  development  testing  is 
required  to  obtain  reliable  design  data.  The  test  program  is  being  conducted 
to  determine  that  the  LK_  servicing  system  can  purge,  cool-down,  fill,  top-off, 
empty,  control  and  monitor  the  glider  hydrogen  system  as  required.  Specific 
test  objectives  are  toi 

1.  Verify  servicing  system  design  conoepts. 

2.  Develop  operating  techniques  and  maintenance  procedures. 

3o  Determine  ground  system  compatibility  with  glider  tanks  and  plumbing. 

4.  Determine  the  existence  of  pressure  surge  in  the  system  and  eliminate  if 

TesP^WWFg^Qutline: 

A  prototype  servicing  system  consisting  of  LH0  servicing  unit,  which  includes 
a  supply  dewar,  a  pump,  a  heat  exchanger  and  pressure  controls,  transfer  line 
and  valves,  a  recooler,  a  glider  quick  disconnect  fitting  and  instrumentation 
and  control  equipment  is  required. 

I 

The  ground  servicing  system  will  be  tested  by  servicing  a  simulated  glider 
tank  followed  by  servicing  a  prototype  glider  tank  system.  When  servicing 
capability  is  adequately  demonstrated,  the  ground  servicing  system  will  be 
used  to  support  the  glider  cryogenic  system  development  test. 


Test  Focilities:  Tulalip  Cryogenic  Test  Facilities 

Facilities  are  required  for  handling  1200  gallons  LH^  at  flow  rates  up  to 
15  gal/min.  and  pressures  up  to  500  psia. 

Schedule: 
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EWA(s)  No. 

This  Test  Supports  -  Design  and  Release  of  LH„  Serv 

Glider  Cryogenic  Systems  Development  Tests  pafe 
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2.1.3  J3AIUT3IA2ICa  tc  TIST  EQUIP- 

DESIGN  DEVELOPMENT 

KHTT  SEPARATIOH  U9IT  TESTER 

TEST  PLAN 

Brief  No.  i 


Responsible  Co^ 
The  Boeing  Cc 


T “A  Title:  Breadboard  Teste,  Separation  Unit  Tester 


Test  Objective/ Just  If  Icotlon: 

Tbe  evaluation  of  preliminary  (development)  design  of  the  separation  unit 
(reference  132-6909-2,  paragraph  1.3. 6. 2. 2)  bench  test  equipment  can  be 
accomplished  only  be  extensive  laboratory  testing  of  the  breadboard  nodal 
of  the  bench  test  equi’rrvaat.  The  tests  viU  result  in  the  required  refine¬ 
ment  of  preliminary  design  configuration  and  vill  establish  tr.a  suitability 
of  the  circuitry  and  component  parte  to  be  later  incorporated  in  the  final 
design  of  this  test  equipoent. 


DE LFTE D—  This  test  has  been  superseded  by  Test  Brief  5,  page  203. a 


Test  Articles/Outline: 

— —  ■■■■■■  ■  ■■  .i  ■■■ 

A  breadboard  model  of  the  aeparetion  unit  test  set  vill  be  fabricated  and 
tested.  This  modal  vill  include  a  Squib  simulating  circuit.  All  output 
firing  signals  from  the  separation  unit  vill  be  terminated  in  this 
simulator.  The  simulator  vill  be  tested  for  exhibiting  actual  Squib  character¬ 
istics.  The  breadboard  vill  be  tested  under  glider  power.  The  breadboard 
vill  have  a  self-check  capability  vhicii  must  be  compared  with  the  flight 
hardware. 


Test  Facilities; 

Existing  Boeing  electronic  laboratory  facilities  are  adequate  for  BTI  bread¬ 
board  testing. 

Schedule: 
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EWA(j)  No.  3-425  ~  ~  ~ 

This  Test  Supports  -  Schematic  Release  and  Functional  Testing 


Flow  Time  (EWA  Rel.  to  Compl.)  C 


Dote  Dato  Req'd:  15  April  i';2 
3  Test  Period  PWWMWO 


S^jv  FORM 
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2.1.3  I'AHJTELrUO  &  TEST  KQU IP- 
MBIT  SSPARATICa  U2IT  TESTER 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Responsible  Compony:  , 

The  Boeing  Cocpany 


Te»t  Title:  Engineering  M?del  Tests,  Separation  Unit  Tester 
Test  Objective/ Justification: 

The  separation  unit  (reference  E2-6909-2,  paragraph  1.3.8. 2. 2)  bench  test 
equijsrent  oust  be  evaluated  to  determine  the  extent  -to  vnich  the  design  per¬ 
formance  x^quireceats  are  satisfied  by  t;ie  engineering  design.  Prior  to 
release  of  vine  final  design,  the  ability  and  performance  of  the  teat  equip¬ 
ment  to  fulfill  tuo  flight  hardware  testing  requireoents  mat  be  doterdned. 
Inadequacies  deconstrated  in  the  Engineering  Model  Test  program  will  allow 
design  modifications  to  be  incorporated  in  the  model  tuua  preventing  re¬ 
design  ut  a  later  sta  ;e  in  tne  program. 


DELE 7ED-$imi lor  evaluation  tests  wili  ba  conducted  on  modified  creoabocrd  noceis. 


Test  Articles/Ouf  line: 

Tests  on  the  engineering  model  will  be  conducted  to  de tormina  the  extent 
to  vhich  the  test  set  simulates  the  actual  glider  loads  an  the  separation 
unit.  The  accuracy  la  which  the  aolf -check  capability  operates  will  be 
dote  rained.  The  input  end  output  eignal  levels  will  be  ooicpared  with  those 
values  encountered  under  flight  conditions. 


Test  Facilities: 


Existing  Boeing  electronic  laboratory  facilities  are  adequate  for  Engineering 
model  testing. 

Schedule: 
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2.1.3  MAIUTEfAIICE  6  TEST  1QUIB- 

DESIGN  DEVELOPMENT  ■ 

Y29K  -  8IGEAL  C0HVKRT2R  TESTER 

TEST  PLAN 

Brief  No.  3 


Responsible  Compony: 
The  Boeing  Comoaay 


Test  Title:  Breadboard  Testa,  Signal  Converter  Tester 


Test  Objective/ Justification: 


evaluation  of  preliminary  ( development )  design  of  the  signal  converter 
(reference  1x2-6909-2,  paragraph  1.3.6. 3)  test  squiposnt  can  be  accomplished 
only  be  extensive  laboratory  testing  of  the  breadboard  model  of  the  bench 
test  equipment.  The  testing  vill  result  in  required  refinement  of  pre¬ 
liminary  design  configuration  and  vill  establish  tae  suitability  of  the 
circuitry  wnd  component  parts  to  be  later  incorporated  in  the  final  design 
of  this  tC3t  o"”.i"ront.  .  riwnTi 

Ct  *'  •» ■  ■*»£** ^ xi , . - J&M 

DELETED- This  test  has  been  suoersedea  bv  Vest  Brief  5,  paqe  203.4 


Test  Articles/ Outline: 


-■  '-i 


A  breadboard  model  of  the  signal  converter  test  set  vill  be  fabricated 
and  tested.  The  BTS  vill  simulate  the  serial,  binary  data  output  of  the 
verdan  model  31  computer  to  the  (S/C)  signal  converter  and  present  the 
equivalent  loads  to  the  8/C  that  it  vould  encounter  in  actual  operation. 
The  BTI  vill  tost  the  8/C  for  prpper  signal-conversion  and  proper  storage 
and  read-out  operations  of  the  digital  instruments. 


Test  Facilities: 

Existing  Boeing  electronic  laboratory  facilities  ere  adequate  for  BTI  bread¬ 
board  testing. 

Schedule: 
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2.1.3  J-AIETOABOI  &  TXT  EQUIP- 
b: arr  -  siosal  cosvsbtzr  tester 


DESIGN  DEVELOPMENT 

- - - 1 

Brief  No.  k  1 

TEST  PLAN 

Responsible  Lompanyi  i 

The  Eoeing  Corrpany  | 

Test  Title: 


Engineering  ibdel  Teats,  Signal  Converter  Tester 


Test  Objective/  Just  if  I  cation: 

The  signal  converter  (reference  EB-6909-2,  paragraph  1.3-Q-3 )  tench  test 
equipment  must  te  evaluated  to  determine  the  extent  to  vhlch  the  design 
performance  requirements  are  satisfied  by  the  engineering  design.  Prior 
to  release  of  the  final  design,  the  ability  and  perl'orrtmce  of  the  test 
equipment  to  fulfill  the  flight  hardvare  test  requirement  a  must  be  determined. 
Inadequacies  demonstrated  in  the  engineering  nodal  test  program  will  allow 


design  codifications  to  be  incorporated  in  tire  model  th::s-  preventing  re¬ 
design  at  a  1st  or  stars  in  the  program. 


Test  Articles/ Outline: 


Tests  an  the  engineering  model  will  be  conducted  to  determine  the  extent 
to  which  the  test  set  simulated  the  cctual  glider  loads  on  the  signal 
converter.  The  accuracy  with  which  the  self-check  capability  operates 
will  be  determined.  Input  and  output  signal  levels  will  be  compared  with 
those  values  encountered  under  flig.it  conditions. 


Test  Facilities: 


Ed. b ting  Boeing  electronic  laboratory  facilities  are  adequate  for  engineering 
'  model  testing. 

Schedule: 
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EWA(s)  No.  3-426 

This  Test  Supports  -  Itafflnfleriiu  Hhflfll  ELnctricr.1  Schcaatlc  .Release  and  Parts 


_  Dote  Data  Req'd:  Jan.  10,  '03 


Flow  Time  (f.WA  Rel.  to  Compl.)  C 


FORM 
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2.1.3  BI3CH  TEST  EQUIF'ETT 
EI2CTRICAL  AHD  EISCIRCOIICS 


DESIGN  DEVELOPMENT 
TEST  PLAN 


3r Tof  No.  _ 

riesponsible  Componyt 
Boeing 


Test  Title:  Breadboard  Modal,  Bench  Test  Equipment  (BTE),  Electrical 
and  Electronic 

Test  Objective/ Justlficotlon:  The  objective  of  this  test  program  is  to  develop 

end  test  breadboard  roods  of  STS  vhich  vill  be  used  for  testing  electrical 
and  electronic  glider  hardware.  The  breadboards  vill  be  built  through  the 
Joint  efforts  of  an  engineer- technician  team  to  reflect  preliminary  design 
concepts.  Testing  of  the  breadboards  vill  permit  evaluation  of  the  prelimin¬ 
ary  design  and  vill  result  in  the  refinement  necessary  to  meet  design 
objectives. 

The  glider  vill  include  subassemblies  of  new  design.  The  bench  testing  of 
these  unique  glider  packages  demands  speciiHiOd  test  equipment  involving 
nev  design  concepts.  Therefore,  developmental  testing  of  the  BTE  !.a  essen¬ 
tial  to  insure  performance  consistent  vith  design  specifications. 

The  breadboards  constructed  for  the  development  program  vill  serve  a  dual 
purpose.  Since  bench  testing  vill  require  only  one  of  each  item  of  BTE,  the 
gfirn^  breadboard  model  vhich  is  used  tor  development  testing  of  BTE  design  c  n 
also  be  used  to  perform  the  functional  testing  of  glider  hardware. 

Test  Articles/ Outline: 

The  test  articles  vill  be  those  items  of  electrical  and  electronic  BTE  listed 
belov.  A  breadboard  modal  of  each  item  vill  be  fabricated,  tested,  and 
reworked  in  order  to  achieve  a  suitable  design.  Each  article  of  BTE  vill 
be  tested  to  evaluate  its  ability  to  present  simulated  loads  to,  apply 
power  to,  Insert  stimuli  in,  and  t monitor  outputs  of  a  glider  package. 


BTE,  Conv,  8ig  Data  Card  Assy 
BTB,  Conv,  Sig  Data  Modules 
BTE,  Converter,  Signal  Data 
BTE,  Main  Power  Box 
BTB,  Frogramaer  Separation 


6.  BTE,  Rudder  Pa  dal  Assembly 

7.  BTB,  Side  Arm  Control  Assy 

8.  BTE,  Subsys  Elec  Rel  Pnl 

9.  DETMCO,  Junction  Cabinet 
LO.  Power  Supply,  BTE,  FCSE 


Tart  Focilitles:  Existing  Boeing  laboratory  facilities  are  adequate  for  BTE 

breadboard  testing. 


Schedule  1 
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2.1.3  Bench  Teat  Equipment 
Mechanical 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No. 


Reiporuible  Company: 

The  Boeing  Company 


Test  Title;  Breadboard  Model,  Bench  Teat  Equipment  (BTE),  Mechaniool 

Test  Objective/ Justification:  The  objective  of  this  test  program  is  to  develop 
and  tent  breadboard  models  of  3TE  vrtiich  rdll  be  used  for  testing  mechanical 
glider  hardware.  The  breadboards  will  be  built  through  the  joint  efforts  of 
an  engineer-technician  team  to  reflect  preliminary  design  concepto.  Testing 
of  the  breadboards  will  permit  evaluation  of  the  preliminary  design  and  will 
result  in  the  refinement  necessary  to  meet  design  objectives. 

The  glider  will  include  subassemblies  of  new  design.  The  bench  testing  of 
these  unique  glider  packages  demands  specialized  teat  equipment  involving 
new  design  concepts.  Therefore,  developmental  testing  of  the  BTE  Is  essential 
to  insure  performance  consistent  with  design  specifications. 

The  breadboards  constructed  for  the  development  program  will  serve  a  dual 
purpose.  Since  bench  testing  will  require  only  one  of  each  item  of  FTE,  the 
same  breadboard  model  which  i3  U3cd  for  development  testing  of  BTE  design  can 
jaljP<^e  psep^t<j | perform  the  functional  testing  of  glider  hardware. 

The  development  testing  will  be  limited  to  those  components  and  subassemblies 
of  BTE  which  are  of  new  and  unique  design.  The  liot  of  mechanical  BTE  is  not 
yet  completely  defined.  Those  items  for  which  development  testing  is  antici¬ 
pated  are: 

i 

BTE,  Hydraulic 

Simulator  EJec  Seat 

BTEjAP  &  GU  (Mechanical  Portion) 


Tost  Facilities;  Existing  Boeing  laboratory  facilities  are  adequate  for  BTE 
^  breadboard  testing. 


Schedule: 
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2.1.4 


Ground  Checkout 
Equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


•  Brief  No.  1 _ 

Reipontibls  Company! 


ISlI  >  Breadboard  Testa 


Te*t  Objective/ Jmtlflcotlon:  Laboratory  testing  and  evaluation  of  breadboard 

models  of  portio.is  of  the  3C0E  is  required.  This  breadboard  testing  is 
necessary  to  establish  the  design  in  those  developmental  areas  where  there 
is  lack  of  certainty  as  to  the  equipment  configuration  which  will  best  meet 
the  performance  requirements. 


* 


Te»f  Article* /Outline:  The  following  GCOE  items  will  require  breadboard  test¬ 
ing  to  establish  desigh:  ■  ^ 

1.  Glider  Test  Set 

a)  Flight  Control  # 

b)  Squib  Simulator  v 

2.  HF  Coupling  and  Distribution  System 

3.  Card  Punch  Device 

4.  ARM  Turbine  Test  Control  Unit 

5.  Leakage  Detector 

6.  Glider  Suspension  System 

7.  Servo  Valve  Controller 


Teif  Facilities:  Existing  Boeing  Electronic  Laboratory  facilities  are  adequate 
for  GCGE  breadboard  testing. 


Schedule: 
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EWA(»)  No.  3-402 

ThU  Test  Support*  -  Rslaese  of  Design  Data  Packages  to  Cognisant  Dasign 
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2. 3.2.1 

Launch  Control  Equipment 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brief  No.  1 


Responsible  Company: 

The  Boeing  Company 


Test  Title: 


Design  Development  Testing,  Glider  Servicing  &  Control  Console  (GSCC 


Test  Objective/ Justlflcotlon; 

During  countdown  the  GSCC  remotely  controls  the  following!  (l)  monitors  all 
glider  cryogenic  tank  temperatures  and  flow  rates,  (2)  monitors  cryogenic  fill 
line  temperatures  and  pressures  at  the  top  of  the  umbilical  tower,  (3)  indi¬ 
cates  liquid  presence^  at  LIL,,  LO  and  fill  and  vent  line  service  umbilical 
connectors,  (4)  indicates  and  controls  the  position  of  umbilical  cables,  and 
(5)  controls  all  valveB  on  the  cryogenic  servicing  unit,  and  the  cryogenic 


.  ..‘."Tv 


I 


Si 


valves  on  the  Glider* 

The  purpose  of  these  tests  is  to  provide  an  evaluation  of  the  .preliminary 
development  design  »f  the  GSCC.  As  a  result  cf  these  tests  the  circuitry  will 
undergo  necessary  refinements  to  insure  its  suitability  for  servicing,  con¬ 
trolling  and  monitoring  the  glider  cryogenics  and  related  systems.  These 
tests  will  also,  verify  the  suitability  of  the  GSCC  to  coordinate  the  required 
servicing  functions  as  required*  , 

Test  Article!/ Outline;  • 

A  breadboard  model  of  the  GSCC  will  be  fabricated  and  tested*  Testing  will 
include,  but  not  be  limited  to,  the  capability  (1)  to  transmit  the  status 
indication  of  each  of  the  systems  being  serviced  and  of  the  overall  servicing 
operation  to  the  Glider  Launch  Control  Coordinator,  (2)  to  transmit  indication 
of  critical  temperatures,  pressures,  and  rates  of  change  to  the  Protective 
Monitor  and  Control  Console,  (3)  through  interface  with  the  AFMPC  Sequencer 
to  accept  timed  function  control,  (4)  to  control  all  purging  and  filling  of  the 
cryogenic  systems,  and  (5)  to  control  and  monitor  the  position  of  the  eieotri- 
cal  and  servicing  umbilical  lines. 

Subsequent  to  breadboard  development,  the  test  article  will  be  interconnected 
with  other  operational  breadboards  and  simulators  for  LCE  system  testing* 


Teat  Facilities: 

Engineering  Design  Support  Shop  (2-4080) 


Schedule: 
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2.5.2a 

Launch  Control  Equ i pnent 


DESIGN  DEVELOPMENT 
TEST  PUN 


Brlof  No.  3 


Responsible  Compony: 

The  Boeing  Company 


Tesf  Title;  Design  Development  Testing,  Glider  Tc3t  Conductor  Console  (GTCC) 

Test  Objective/ Justification; 

The  purpose  of  these  tests  is  to  obtain  information  which  will  allow  evaluation 
of  the  preliminary  (development)  design  of  the  CTCC.  The  testing  ’-dll  result 
in  required  refinement  of  preliminary  design  conf iguration  and  will  establish 
the  suitability  of  the  circuitry  and  component  parts  to  be  later  incorporated 
in  the  final  design  of  t)ii3  console. 

The  GTCC  contains  provisions  for  centralized  control  and  monitoring  of  detailed 
glider  checkout,  servicing  and  launch  sequencing  during  all  phases  of  launch 
complex  operation.  It  mu3t  provide1  these  control  and  monitor  services  for 
equipments  and  subsystems  which  are  themselves  newly  developed.  A  functionally 
suitable  GTCC  can  be  attained  only  through  extensive  laboratory  testing  and 
evaluation  of  a  breadboard  model  to  obtain  and  prove  satisfactory  performance 
under  all  expected  operating  conditions. 

Test  Articles/ Outline: 

A  breadboard  model'  of  tho  Glider  Tost  Conductor  Console  will  be  fabricated  and 
tested.  Satisfactory  voice  communications  or  signal  receipt,  emission,  reaction 
and  response  must  be  established  between  the  GTCC  and  its  interface  equipments.  ’ 
The  testing  will  include  use  c T  actual  or  simulated  signals  and  evaluation  of 
results  in  relation,  to  equipment  Requirements  for  accuracy,  stability,  component 
tolerances,  and  other  design  parameters.  The  interfaces  involved  are  as 
follows: 

1.  Flight  Control  Center 

2.  Master  Control  System  6. 

3.  Glider  Section  7» 

4.  Servicing  Control  Console 

Subsequent  to  breadboard  development,  the  test  article  will  be  interconnected 
with  other  operational  breadboards  and  simulators  for  LCE  system  testing. 

Test  Focilltles:  Engineering  Design  Support  Shop  (2-4080) 


Glider  Launch  Data  Recorders 
Protective  Monitor  &  Control  Rack 
Glider  GCOE 
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2. 3.2.1 

Launch  Control  Equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brlof  No.  4- 


Reipomibie  Company! 

The  Boein-  Connany 


Test  Title;  Design  Development  Testing,  Simulators,  Test  Signal,  LCE 


Teit  Objective/ Justlflcotlon: 

The  Launch  Control  Equipment  (LCE)  is  designed  to  be  self -verifying.  Signal 
simulation  is  required  for  those  equipments  which  are  not  part  of  the  LCE  to 
provide  this  self -check  feature.  Signal  simulators  are  therefore  required  to 
produce  signals  which  during  a  countdown  would  normally  be  received  from  the 
Glider,  the  Ground  Checkout  Equipment,  the  La’uich  Complex  facilities  and  the 
Booster  Launch  Control  and  Monitor  Equipment. 


The  purpose  of  these  tests  is  to  obtain  information  which  will  permit  the 
evaluation  of  the  development  design  of  the  Test  Signal  Simulators.  The  test¬ 
ing  will  result  in  refinement  of  the  prelininaiy  design  configuration  and  will 
establish  the  capability  of  the  simulators  to  support  the  checkout  and  test 
of  Launch  Control  Equipment. 


Test  Articles/ Outline: 


Breadboard  models  of  the  Test  Signal  Simulators  will  be  built  and  tested. 
Preliminary  design  of  the  simulators  will  be  changed  as  necessary  to  provide 
appropriate  terminating  characteristics  for  those  transmission  lines  originat¬ 
ing  £rom  LCE  interface  equipments  and  to  provide  a  means  of  signal  insertion 
into  the  Launch  Control  Equipment  as  appropriate  to  permit  self-verification 
tests.  The  Test  Signal  Simulators  will  consist  of  one  rack  and  four  or  more 
8uitcase-tyix>  porta  ole  units.  The  rack  and  each  of  the  portable  units  will 
be  nocked-up  for  testing. 


Subsequent  to  breadboard  development,  the  test  article  will  be  interconnected 
with  other  ooerational  breadboards  and  simulators  for  LCE  system  testing. 


Test  Facilities: 


Engineering  Design  Support  Shop  (2-4000) 


Schedule: 


1961 


|j|f|m|a|m  Jj  !  j  }  a  I  s  (  o  1  n  |  d  j  j  1  f 


m 


M  |  J  |  J  |  A  |  $  |  O 


M 


EWA(j)  No.JLJjtl 


N  |  D 


1 


This  Tesi1  Supports  -  f\  rJ1)  KfcVlS  1)  1  -•'O'i  V.,(r  T/ c  ^  / J 

>  d ST  5 S*  tl'.'J  LfrrOt  S  ■  Date  Data  Req'd:  S’  -  (  j- -(■> 7-  0^" 


Flow  Time  (EWA  Rel.  to  Ccmpl.)  C 


Test  Period 


FORM  2-GI6I 


pLuf  T)t-c  urvifc*rf  Pc/K/OlUS 
To  iO'ji-^1 


&f7^//VG 


M°  D2-5697-  6 


<r> 


2. 3.2.1 

Launch  Control  Equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  'j _ 

Responsible  Company: 

The  Booing  Company 


Test  Title;  Design  Development  Testing,  Glider  Launch  Control  Signal 
Conditioners  and  Amplifiers 

Test  Objective/ Justification: 

The  purpose  of  these  tests  is  to  evaluate  the  preliminary  (development)  design 
of  the  signal  conditioners.  As  a  result  of  the ‘tests  the  preliminary  design 
configuration  will  be  reviewed  for  refinement.  The  suitability  of  the  cir¬ 
cuitry  and  components  to  be  incorporated  in  the  final  design  will  be  establish¬ 
ed  by  these  tests. 

Signal  conditioners  preserve  the  fidelity  of  monitoring  signals  by  eliminating 
or  reducing  the  degrading  effects  of  signal  attenuation  and  distortion.  These 
anomalies  are  due  to  transmission  over  long  lengths  of  cable.  Only  by  build¬ 
ing  breadboard  models  and  testing  under  condition  similar  to  these  at  AiTJTC 
can  the  development  design  of  the  signal  conditioners  be  tried  and  proven  so 
that  final  design  will  result  in  functionally  suitable  equipment. 


Test  Articles/ Outline: 


Breadboard  models  of  the  oignal  conditioners  will  be  fabricated  und  tested. 
The  following  types  of  signal  conditioners  must  be  tested* 

(a)  cathode  followers  (e)  high  and  low  pass  filters 

(b)  phase  correction  networks  »  (f}  impedance  matching  networks 

(c)  signal  transformation  networks  (g)  signal  converters 

(d)  wave  shaping  networks 

Engineering  analysis  of  signal  problems  which  may  arise  as  launch  complex 
design  nears  completion  may  indicate  the  requirement  for  additional  signal 
conditioners  to  those  listed  above. 

Subsequent  to  breadboard  development,  the  test  article  will  be  interconnected 
with  other  operational  breadboards  and  simulators  for  LCE  system  testing. 

Test  Facilities: 
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2. 3. 2.1 

Laun« h  Control  Equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  6 _ 

Responsible  Company: 


The  Boeing  Company 


Test  Title:  Design  Development  Testing,  Glider  Launch  Control  Equipment, 
System 


Test  Objective/ Justification: 


The  purpose  of  these  tests  is  to  test  the  ability  of  the  prototype  components 
of  the  Launch  Control  Equipment  (LCE)  to  perform  satisfactorily  both  indivi¬ 
dually  and  as  a  system. 


Only  by  testing  the  entire  LCE  as  a  system  can  the  ability  of  the  individual 
components  to  perform  satisfactorily  vhen  interconnected  be  verified. 


Dale  tad  -  The  requirement  for  system 

evaluation  of  prototype  models 
will  be  met  through  engineering 
evaluation  of  end  item  hardware. 


fa. 


The  test  articles  will  be  prototype  models  of  the  following  equipment! 


Console,  Glider  Launch  Coordinator 
Console,  Glider  Servicing  &  Control 
Cables,  Glider  Launch  Control 

Interconnecting  i 


Cables,  Glider  Launch,  Umbilical 
Console,  Protective  Monitor  &  Control 
Rack,  Glider  Launch  Control  &  Monitor 
Signal  Conditioners  &  Amplifiers,  GLC 


Junction  Boxes,  Glider  Launch  Control  Harness,  Set,  Test  LCE 


Simulators,  Test  Signal,  LCE  Auxiliary  Equipment,  Blockhouse  Glider 

Recorders,  Glider  Launch  Data  Launch  Control  Equipment  (System) 

Station,  Pilot  Monitor 

The  testing  will  be  accomplished  to  verify  the  ability  of  the  equipment  to 
perform  individually  and  together  as  a  system,  and  to  render  required  changes 
as  problems  arise. 


Test  Facilities: 


Engineering  Design  Support  Shop 


Schedule: 
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2.  %PA 

Launch  Control  equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


3r!ef  No. 


ftasponsioie  Componyt 

Tho  Booing  Cominny 


Test  Title:  Design  Development  Tooting,  Distribution  Racks  and  Boxes,  Glider 
Launch  Control 

Te»t  Objective/ JustlflcoHon; 

Racks  and  boxes  are  required  to  provide  "iatribution  points  for  transmission 
lines  throughout  the  launch  complex  for  power  control,  monitoring  and  data 
recording. 

The  purpose  of  these  tests  is  to  evaluate  the  preliminary  design  of  the 
circuitry  interconnections  and  terminal  strip  placement  of  the  Distribution 
Racks  nnd  Boxes.  These  tests  will  establish  the  suitability  of  the  junction 
box  circuitry  to  perform  as  designed;  they  may  show  the  need  for  revising 
layouts  to  provide  a  more  orderly  interconnection  of  the  different  items  of 
equipmant. 


Test  Articles/Outline: 

The  teat  articles  vri.ll  consist  of  nocked-up  racks  and  boxes  which  will  be 
used  to  interconnect  the  breadboard  models  of  the  Launch  Control  Equipment 
(where  available)  together  with  simulated  signals  from  other  equipment.  One 
or  more  rack  models  will  be  built  and  one  model  box. 

These  articles  will  be  energised  to  test  for  continuity,  adequacy  of  insulationj 
resistances,  cross-talk,  radio  frequency  interference  and  other  anticipated 
junction  point  problems  as  veil  as  optimum  junction  box  placement. 


Test  Facilities: 


Engineering  Design  Support  Shop  (2-4000) 


Schedule: 
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2. 5.2.1 

Launch  Control  Equipment 


DESIGN  DEVELOPMENT 
TEST  PUN 


Crlof  No.  _ 

Kaiponsible  Company: 

The  Booing  Conpr- siy 


Test  Title:  Design  Development  Testing,  Glider  Launch  Control  Interconnecting 
and  Umbilical  Cables 

Test  Objective/ Justlflcotlon: 


The  purpose  of  the  tests  is  to  evaluate  the  preliminary  design  of  the  Glider  j 

Launch  Control  Cables  to  allow  required  refinement  of  preliminary  design  or 
configuration,  and  to  collect  information  and  data  so  that  all  preparations  for 
final  hardware  design  are  complete.  These  cables  are  useu  to  interconnect  LCE, 
GCOE,  Servicing  Equipment,  facilities,  etc.,  to  accommodate  complete  and  co- 
orlinated  over-all  control  and  monitoring  of  the  glider  and  the  launch  complex. 
The  cables  from  individual  equipment  terminate  at  junction  boxes  and  intercon¬ 
nections  between  equipments  is  made  at  the  junction  Doxes.  Cables  are  shielded 
and  grounded  as  required  to  limit  interference  to  on  acceptable  value.  The 
equipments  wliich  these  signals  serve  are  newly  designed.  Unique  electrical 
signal  problems  are  sure  to  be  encountered.  Assembling  and  testing  sample  runs 
of  these  cables  (complete  for  some  and  only  partial  for  others)  is  mandatory  to 
assure  cable  design  which  will  result  in  satisfactory  performance  under  all 

expected  operating  conditions. 

Test  Art Iclcs/Outline: 

The  test  articles  will  be  those  cables  (or  portions  thereof)  which  engineering 
analysis  reveals  must  be  tested  for  satisfactory  transmission  characteristics 
in  mating,  monitoring,  controlling,  or  recording  the  equipments,  signals,  and 
events  of  a  ground  launch,  .vhere  testing  ic  necessary,  complete  or  partial 
cable  runs  will  be  made  up,  used  ilor  transmission,  and  tested  for  such  expected 
problems  as  crosstalk,  electronic  interference,  inductive  and  capacitive  re- 
actunce  and  grounding  and  shielding  problems  and  requirements.  These  cables 
will  also  be  used  to  interconnect  LCE  breadboards  and  working  models  for  LCE 
system- type  testing. 


Test  Facilities: 


Engineering  Design  Support  Shop  (2-4080) 


Schedule: 


1961  1942 

J  I  F  j  M  |  A  |  M  J  J  j  J  j  A  j  S  |  O  |  N  |  D|j|F|M|A|M|j|j|A|s|o|N|Di?|F| 

cizizsimmiz: 


EWA(s)  No.  3-51-3  1 - - 1 

This  Test  Supports  -  fWO  ft?  V  2  -  S  Q  5  2  c.  t  P/K  ktfQ  gj'r 

iw  f  /r,  %jT%  ,  I  j  u  co  t*  cT  4  U.V  ^  UCA  L  (/i?L<~?>Date  Data  Req'd:  ^  ~  [  ~  ^ 


Flow  Time  (EWA  Re  I .  to  Compl.)  L . I  I  J 

Lca}  Djcurt'c  ur  PtWlS/Ofvi 

FORM  2-6ISI-1-1  f o  iO-  H  • 

f  a  —  *  *• 


Test  Period  KKYTCTTO 


ig/TfAVy  _M°  D2-5697-I6  jVOL  l< 
tagi  2.  Z  3  ' 


2. 3.2.1 

Launch  Control  Equipment 

DESIGN  DEVELOPMENT 

Brief  No.  9 

TEST  PLAN 

Responsible  Company: 

The  Booing  Company 

Te$t  Title:  Design  Developtaent  Testing,  Glider  Launch  Data  Recorders 


Test  Objective/  Just  If  leaf  Ion: 

The  purpose  of  these  test?  is  to  obtain  information  to  evaluate  the  preliminary 
design  of  the  Launch  Data  Recorder  Equipment  Group.  Present  design  concept 
contemplates  the  use  of  commercial  recorders.  The  circuitry  and  components 
electrically  connected  to  these  recorders  must  be  tested  for  compatibility 
with  the  recorders  and  with  the  interfaces.  Typical  interfaces  are  the  Pro¬ 
tective  Monitor  and  Control  Rack,  the  Glider  Servicing  and  Control  Console, 
the  Program  Evaluator,  and  the  glider  GCOE.  Typical  measurements  or  functions 
which  require  recording  include  umbilical  cable  signals;  voice  coordinations; 
range  and  countdown  time  codes;  cryogenic,  pneumatic  and  hydraulic  tempera¬ 
tures,  pressures  and  flow  rates;  as  well  as  statuB  and  control  signals  from 
GCOE  and  LCE  consoles. 


Test  Artlcles/Owtllnei 


The  test  articles  will  be« 

1.  Oscillographic  and  magnetic  tape  recorders.  (These  will  be  borrowed 
for  test  usage.) 

2.  Various  signal  sources  to  simulate  launch  complex  signals. 
p.  Various  types  of  signal  conditioning  equipment. 

4.  Simulated  (for  length  and  adjacent  cabling)  transmission  cables. 

The  test  plan  will  consist  of  feeding  signals  from  models  of  Launch  Control 
Equipment  (where  available)  together  with  simulated  signals  from  other  equip¬ 
ment  into  recorders  to  assure  that  the  required  permanent  usable  data  record 
is  produced. 

Subsequent  to  breadboard  development,  the  test  article  will  be  interconnected 
with  other  operational  breadboards  and  simulators  for  LCE  system  testmgo 

Test  Facilities: 


Engineering  Design  Support  Shop  (2-4080) 
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2. 3. 2.1 

Launch  Control  Equipment 


DESIGN  DEVELOPMENT 
TEST  PLAN 


Brief  No.  \ Q _ 

Responsible  Company-! 


Test  Title;  Design  Development  Testing,  Power  and  Function  Control  Rack 
Test  Objective/ Justiflcotlon; 

The  Power  end  Function  Control  Rack  accomplishes  function  switching  and  power 
control  during  the  launch  countdown  between  LCE  equipments  and  Ground  Checkout 
Ecpdpaent.  It  also  furnishes  one  or  more  carefully  regulated  low  voltc'-e, 
direct  on "rent  power  sourco(s)  for  use  in  conditioning  extremely  critical 
signals  from  cryogenics  status  transducers.  The  final  design  of  thi3  equipment 
can  only  be  developed  by  building  a  breadboard  model  of  the  raok,  testing  it, 
and  changing  the  preliminary  design  as  necessary. 


Test  Artlcles/Outllne: 

The  Power  and  Function  Control  Rack  will  be  mocked-up  and  tested  in  the  labora¬ 
tory,  The  equipment  will  be  tested  to  confirm  the  following  capabilities i 

1,  Changing  certain  glider  control  functions,  which  will  be  received 
from  the  glider  umbilical  at  AFMTC,  from  checkout  mode  to  launch 
modes  this  will  involve  switching  controls  between  LCE  and  GCOL  as 
necessary, 

2,  Controlling  glider  power  and  relaying  poorer  quality,  circuit 
breaker  position,  and  safe  operation  statu"  information, 

3,  Providing  special,  carefully  regulated,  power  sources  a3  required. 

Subsequent  to  breadboard  development,  the  test  article  will  be  interconnected 
with  other  operational  breadboards  and  simulators  for  LCE  system  testing. 


Test  Facilities: 


Engineering  Design  Support  Shop  (2-4080) 


Schedule: 
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2. 3. 2.1 

LAUNCH  CONTROL  EQUIPMENT 


DESIGN  DEVELOPMENT 
TEST  PLAN 


jHn’ef  No.  I  I _ 

l^otponstDlc  Cc  nponyi 
IThe  Boeing  Company 


Teit  Title:  OLIDKH  UMBILICAL  BOOM  EVALUATION 


Test  Objective/ Justification:  The  objectixee  of  these' teats  are  to  verify  the 
following: 

1.  That  all  uabilical  lineH  and  booam  clear  the  vehicle  take  off  envelope 
within  the  tine  allotted. 

2.  That  the  electrical  booa  and  lines  clear  the  glider  abort  envelope 
within  tue  time  allotted. 

3.  That  all  lines,  booms,  disconnect  fittings,  hydraulic  actuators, 
snubbers  and  other  equipment  function  properly  without  interference 
oj*  failure  during  all  booa  operations. 


k.  That  the  effects  of  cryogenics  in  the  linescao.  notointroduce  any 
undesirable  characteristics  during  booa  operations. 

These  tests  are  required  because  of  the  major  role  the  boom  operations  perform 
during  the  final  pnases  of  the  countdown.  The  boom  design  will  involve  erection 
and  retraction  mechanisms  working  in  conjunction  with  the  flexing  of  large, 

Test  ArHcles/Odtline:  relatively  stiff  cryogenic  and  electrical  lines. 

Adequate  operation  of  the  boom  with  resulting  safety  of  the  vehicle  can  only  be 
assured  by  test.  If  these  tests  were  not  performed  until  after  installation  of 
the  booa  at  the  launch  pad,  any  required  revisions  would  delay  the  glider  test 


program. 

1. 

2. 

3. 

4. 

5. 

6. 
?. 


8. 


Glider  umbilical  booa  (the  actual  AGE  itea  later  installed  at  the  pad) 
Simulated  umbilical  tower1  (for  mounting  item  1) 

Simulated  glider  (umbilical  doors,  fictingB  and  affected  skin  surfaces) 

Electrical  and  hydraulic  power  for  boon  operation 

Liquid  N_  for  cooling  cryogenic  lines 

Liquid  NT  pump,  lines,  valves,  fittings, etc. ,  for  item  5 

Cryogenic  uabilical  lines  '  (actual  AGE  or  as  close  a  simulation 

as  possible) 

Electrical  umbilical  lines  (actual  AGE  or  as  close  a  simulation 

as  possible) 


9.  Disconnect  couplings 
Test  Facilities: 


Mechanical  Propulsion  Lab 
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